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FAST. We,9h ' 

In many cases SPEED NUTS and SPEED CLIPS eliminate costly 
riveting operations and reduce net assembly costs to an amazingly 
low figure. One of the newest time-savers is SPEED CLIP No. 2994 
for attaching name plates and instruction plates. You merely line up 
holes in plate with holes in structure and with simple assembly tool 
"drive the clips home." Rivets are unnecessary for attaching light 
fibre plates but in other attachments, AN 442-2 rivets can be driven 
into clips causing them to expand for greater frictional contact with 
the structure. Avoids denting or cracking name plates and reduces the 
assembly to a one-man operation. Already one aircraft plant has 
eliminated 1,000 riveting operations per plane with these CLIPS. 
Write for Bulletin No. 161 for complete information and samples. 

TINNERMAN PRODUCTS, INC. 

2070 Fulton Road Cleveland, Ohio 
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Salute to Our Flag 



Pratt & Whitney Aircralt Division of United 
Aircraft Carp. 
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SETTING A COURSE FOR VlCTORY 



Flying a load of war to the enemy's 
back yard requires more than courage, 
decision and skill. Where distances 
are read in thousands of miles, slight 
deviation from course can mean a 
miss. And American pilots are not in 
the habit of missing objectives. Their 
navigation is precise. Their instruments 
have earned implicit trust. 

With the remote indicating Magnesyn 
Compass, as illustrated, the compass 
element itself may be mounted in an 
airplane at the point of minimum 
magnetic disturbance. One to three 
indicators may be used in locations 
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IN THIS ISSUE 


WAR PRODUCTION is the theme of 
this issue. It's a big issue because it 
lias to be if the theme is to be more than 
barely developed. The mass production 
of aircraft for war in this country is 
unquestionably the most stupendous ac- 
complishment of the times. 

It has been called a miracle — but it 
isn't. It is simply a combination of 
“know-how," tireless effort, and single- 
ness of purpose. And, not to be over- 
looked, is the element of industrial co- 
operation that our enemies did not be- 
lieve possible in a democracy, but which, 
by reason of the flexibility of democratic 
enterprise, is probably the biggest single 
contributing factor in the success of our 
production to defeat the enemy. 

This issue is devoted to the “how” 
of these things. 

Production performance to date seems 
remarkable, says the editor (page 81). 
but we can expect much more as floor 
space reaches the amount called for in 
our program, and as the materials short- 
ages situation becomes easier. Looking 
beyond the immediate needs of war, 
there is especial significance in our pro- 
duction program when one thinks in 
terms of distribution of commodities 
and the future. 

In line with our comments on indus- 
trial cooperation, the story of how one 
of the country's largest business machine 



companies cooperated with one oi the 
largest aircraft producers to eliminate 
what might have been a serious produc- 
tion bottleneck, the release of engineering 
detail to the shop and establishment of 
production control, is told beginning on 
page 108. 

How work simplification in existing 
plants can speed war production at least 
50 percent without increased employee 
effort is explained by Allan H. Mogen- 
sen, authority on time and motion studies 
(page 116). 

Maintaining fluidity of design and a 
high rate of production at the same time 
is an American specialty that is count- 
ing mightily against the Axis. How 
this is being accomplished at Lockheed 
is described in the story on the expediter 

An important new development in the 
duplication of templates is the electro- 
etching process originated at Northrop 
Aircraft Inc. This valuable contribu- 
tion to greater mass production of air- 
craft is described in detail starting on 
page 142. 

How a maker of aircraft engine parts 
is recruiting unskilled labor, and through 
a planned program is converting it to 
skilled labor with good result, thereby 
overcoming a serious production bottle- 
neck, is described on page 130. 

On page 148 is a story telling how 
Buick is handling material flow in its 
aircraft engine factory, a problem which 
is complicated by varying sources of 
material supply and the need for partic- 
ular care in handling precision parts. 

There are a number of other import- 
ant articles relating to production meth- 
ods as well as the ever-useful feature 
articles of interest to design and re- 
in addition there is a report from 
Aviation’s British correspondent on the 
training of RAF maintenance person- 
nel to handle American equipment ( page 
04), a continuation of Capt. Courtney's 
article on water based airplanes (page 
01), and more interesting data on the 
Anderson Forming-by-Drawing process 
( page 162). 

A large measure of the progress in 
mass production of aircraft can be 
traced to the efforts of the engineering 
societies in this country. An important 
joint meeting of the Society of Auto- 
motive Engineers and the Detroit Engi- 
neering Society, at which T. P. Wright, 
assistant chief of Aircraft Branch of 
WPB, and Col. Arthur W. Herrington, 
SAE president, were two principal 
speakers, is described on page 104. 



J. M. GWINN. JR., supervisor a! tools and 
methods of Consolidated Aircrott Corp. de- 
scribes (page 98) one o I the best examples 
o I the productive ability o I this country — 
turning out heavy bombers in quantity. The 
Consolidated 8-24 is one o I this country's 
"super heavies" with which the United Nations 
intend to blast the way to Victory. Hew 

assembly line in huge numbers is graphically 
told in Mr. Gwinn's article. 


The Maintenance Section includes a 
story of wartime activities at United 
Air Lines’ great Cheyenne overhaul base, 
and a description of the Technical Train- 
ing Command's maintenance program. 
In the Military Section, Fred Lamorcux 
talks of Hitler’s latest weapon against 


Coming 

Among the articles to appear in the 
August issue of Aviation will be one on 
the importance of weight control in 
airline operations. There will also be 
an article on the meteorological charac- 
teristics of thunderstorms based on a 
recent study by a member of the U. S. 
Weather Bureau. The analysis of struc- 
ture, spacing, and general behavior of 
thunderstorms will be of real interest 
to operators. 

Aviation's British correspondent will 
continue his first-hand observations of 
American fighting planes in action in 
Europe. An informative article on 
CAP operations will also appear in the 
August issue. In addition there will 
be a host of other features in Aviation’s 
regular departments. 
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OUR APOLOG ES, 
LIEUTENANT! 


T HOSE weren't ordinary tires you were brake- 
testing on that bomber, but U. S. Royals 
with new block tread. We feel sorry as anything 
about those missing front teeth. 

But those things happen. Maybe that tread, and 
those tests — yes, and even your broken teeth — 
will help to save plenty of planes and pilots in the 
future when you and your buddies are setting down 
hotter and hotter ships on small landing fields. 


This fast -stopping U. S. Block Tread was de- 
signed primarily to meet a demand for effective 
brake action treads on military airplane tires. 
Now it is available on all types of U. S. Royal 
Airplane Tires. Hundreds of tough Tempered 
Rubber blocks with sharp biting edges prevent 
both forward and side skids on concrete and 
unimproved dirt surfaces. We’re warning pilots 
right now that it stops — quick. 




RAYON IN EVERY TIRE-A TIRE FOR EVERY PLANE 

UNITED STATES RUBBER COMPANY 
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The New PIPER PATROL Is Ready! 



Hepurtiny lor Active Duty with 

THE CIVIL Ain PATROL 



PIPER 


POINTS THE WAY TO WINGS FOR ALL AMERICA 
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There is no safer investment in Freedom 
than the War Bond you buy, e very pay day. 


Aircraft Corporation 

SAN DIEGO . CALIFORNIA 


AVIATION, July, 1942 



MECHANICAL OSCILLATOR 

An exceedingly useful machine for 
application of periodic forces to 

structures. Magnitudes of forces: 
A few pounds to thousands of 



VIBRAGRAPH AND 
RIDE RECORDERS 


planes, chronograph for tiincspace 
curves of mechanical movements, 
accelerometer for impact values 
from 50 to 5000 C. 




He gives a ship its "shake-down ciuise" 
before it puts to sea . . . 


When a structure is likely lo he subjected to vibratory loads of unknown magni- 
tudes. preliminary simulation of service conditions provides an invaluable check 
against the designer's calculations. 

With suitable equipment the vibratory loads can be artificially induced: service 
stresses, strains and displacements be produced in advance: the designer's cal- 
culations be proved. 

WAUGH LABORATORIES has the personnel, experience and equipment to do 
the work that will provide the facts required. Specialising in structural testing, 
it is prepared to supply a complete line of test instruments ami machines, together 
with an engineering field service and laboratory facilities for analyzing strains, 
forces and vibrations in and on structures of all kinds. 

For service information relating to your individual problem, you are invited to 
write to Nereus H. Roy. Director, at the address below. 



A DIVISION OF WAUGH EQUIPMENT COMPANY • 420 LEXINGTON AVENUE. NEW YORK, N. Y. 
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TO FIghting weight! 



A VOIDANCE of excess weight is as essential to a modern combat 
plane or bomber as it is to a champion boxer. That is why 
Permite Magnesium and Aluminum Alloy Castings are used for many 
of the vital parts in this Wright Engine — the famous Cyclone 14, spec- 
ially mentioned in official reports of daring raids against the enemy. 
The extra strength to resist severe strains, the light weight for speed, 
maneuverability and flying range, nre achieved in supercharger 
housings and covers, crankcase nose piece, carburetor adapter and 
other essential applications, by use of Permite Castings. 

Today, hundreds of equally vital parts in aircraft engine and airframe 
construction are Permite permanent mold and sand castings. Our 
production capacity has multiplied many times, our technical staff is 
collaborating closely with aircraft manufacturers. We are leaving 
nothing undone to help achieve our country’s program of more planes, 
faster planes, better planes! 

War production manufacturers are invited to consult with our 
engineering staff regarding their casting requirements. 


PERMITE ALUMINUM AND MAGNESIUM ALLOY CASTINGS 
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. . .who stay 


home and work 


NXftiere can I help most? That's the question on the lips of men and 
women alt over America. Obviously, all can't serve in our armed forces. 
For a vast army is needed here at home to make 'planes, tanks, guns, 
ships and shells. You may be needed more for production lines than 
fighting lines. That's for your government and you to decide. But make 
no mistake. The war workers' contribution is second to none. 


That's why at McDonnell, employees engaged in the manufacture of 
precision-built aircraft and parts for our armed forces — are proud to 
wear this badge. You may see such badges soon elsewhere through- 

out America . . . honored symbols of service worn by men and women 
who are working night and day for Victory. 


MCDONNELL AIRCRAFT CORPORATION 


SAINT LOUIS 



with PLASTICS 

can we make it better? 


The tremendous facilities of tile entire plasties 
industry are rapidly being mobilized for a vital 
part in aircraft production. Plastics already play 
an important part in aviation— will be used in in- 
creasing volume for many aircraft parts. 

You can make most effective use of plastics 
when you have a basic knowledge of plastics mate- 
rials, processes and applications, when you are 
familiar with all the important new plastics devel- 
opments for aircraft. 

Plastics Institute can give you this basic knowl- 


edge on which to base your use of plastics— or 
assist in the development of specilie plasties appli- 
cations— to the point of commercial production. 
Plastics Institute offers basic instruction courses, 
study forums in many industrial centers, con- 
densed industry reports in Plastics Times, com- 
plete research and testing facilities. 

For a sound short cut to successful use of plas- 
tics in aircraft design and production— why not 
get complete information on the many ways 
Plastics Institute can be helpful to you. 
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on PROMISES! 


THE BULLARD COMPANY 


Bridgeport, Connecticut 


Bullard 




. . . but a score work to make his flight successful 
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PLEXIGLAS 

methods of installation 



Fand engineers, Rohm & Haas haf just 
published PLEXICLAS Methods of Instal- 

ol mounling Plexiglas aircraft sec tions. 
In it are laid down the basic principles 
behind the many successful Plexiclas 
installations on every kind of military 
airplane. 

Copies of Plexiclas Methods o/ In- 
stallation will he furnished upon request. 


THE CRYSTAL-CLEAR 
ACRYLIC PLASTICS 

PLEXIGLAS 

SHEETS A X I) RODS 

CRYSTALITE 

MOLDING POWDER 




ROHM 8c HAAS COMPANY £ 

WASHINGTON SQUARE, PHILADELPHIA, PA. 52=2 

Hiouficlirin ol leather and Iiitili Specialties and Finishes . , Eiiynes . . Crystal-Clear Acrylic Plastics . . Synthetic Insecticides . , Fungicides . . and otter Industrial Chsnicals SSS S 






23 TONS OF 



Far-ranging, destruction-bent “Flying For- 
tresses” are creating havoc all over the world - 
wherever and whenever they meet the enemy! 
They’re armed almost to their wing-tips - feared 
and respected as the world’s most formidable Hying 
warship. They’re fast and “tricky” - maneuver- 
ability and controllability have been worked out to 
new limits. Controls are kept steady, responsive 
and free from drag and friction by Fafnir Aircraft 
Ball Bearings at vital points of motion . . . over 
1000 Fafnirs are needed in all. 

Fafnir’s position as the leading maker of hall 



hearings for aircraft goes hack to the days of the 
“barnstormers” — when aviation was making its 
first serious bill as an industry. From the first, 
Fafnirs on the controls” meant dependability, 
rigidity, friction-freedom and long life. Today, 
“Fafnirs on the controls” is a standard specification 
among the leading aircraft builders -of Army, 
Navy and Commercial planes. Now, as in the be- 
ginning, Fafnir engineers are constantly working 
on improvements in both quality and performance. 
The Fafnir Bearing Company. Aircraft Division, 
New Britain, Connecticut. 



MALLORY Resistance Welding Electrodes and Holders: 

Mallory Standardized Spot Welding Tips and Holders, Mallory Seam Welding 
Wheels and Mallory Dies for flash or hull welding are speeding fabrication of 
aluminum, aluminum alloys, stainless steel and other metals in practically all lead- 
ing aircraft plants. Mallory supplies specially developed electrodes that produce 
more welds between dressings . . . need replacement less often . . . and assure sound, 
elean welds at high production speeds ... at lower cost. 


MALLORY Electrical Contacts and Contact Assemblies:* 



MALLOSIL Main and Rod Bearings, Bushings and other 

Engine Parts: Many aircraft engine parts are now being machined by 
Mallory and then are silver-surfaced by the Mallosil Process . . . developed by 


3IALLORY Noise Filters: Used-in aircraft to suppress the static caused 

liy spark-plugs, electric motors, inverters and other electrical equipment . . . and 


MALLORY Approved Precision Products: This term applies 

units . . . are used for testing aircraft electrical apparatus, for charging batteries 
in airplanes and in airplane plants, for starting ' f grceu’* engines, etc. Also, con- 
densers, volume controls, switches, vibrators, Vibrapacks (vibrator power supplies), 
jacks, plugs and other electronic parts . . . made to high precision standards by 

'kJ'Ute ui today {p*. JjuU Uijpn*tKUicut ! 



P. R. MALLORY & CO., 


u se 

MallorY 

APPROVED 

PRECISION PRODUCTS 


INDIANAPOLIS • INDIANA 

Cable Addmt — PEIMALLO 
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FIRST ALL 


INDUSTRIAL TRUCK 
* PRODUCTION * 


We are proud of the honor and distinction of 
being the first Industrial Truck producer to 
be awarded the coveted Navy “E” for Produc- 
1 Achievement. 


It is, indeed, a signal honor to fly the Navy 
"E” Pennant from our flagstaff and for each 
employee to wear the Navy “E” Badge — both 
serving as a recognition for a job “Well Done” 
and also as a reminder of the demands for 
quality equipment and utmost production. 


AUTOMATIC TRANSPORTATION CO. 

Div. of The Yale * Towno Mfq. Co 

63West 87th Street, Chicago, Illinois 




☆ ☆ ☆ 


AUTOMATIC 


☆ ☆ ☆ 


Manufacturers for Over Thirty Tears 


such* P^UUA INDUSTRIAL TRUCKS 
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INDISPENSABLE 
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HIGH IN THE SKY A THUNDERBOLT STRIKES 



. its Pratt & Whitney Engine powered by 


SHELL 


AVIATION FUELS • AEROSHELL OILS 


AVIATION. 




Lycoming is a synonym for reliable per- 
formance wherever airmen gather ... in 
the Civilian Pilot Training Program, in 
Army and Navy primary training centers 
and for bi-motor transitional training to 
acquaint fighting pilots with multi-engine 
operation . . . the training plane engine of 
time-tested, proved dependability. 
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In his hand ! 


T HE Air Forces of the United Nations form 
the spearhead directed against the forces 
of havoc at loose upon the globe. The world is 
now and will always be in their debt. And this 
is not only for what they do today. It is also 
because what they do is the thing around 
which the future welfare of mankind is being 
built the final conquest of the ocean of the air. 
For the warplanes which go forth to do battle 
today are the nuclei of the transport fleets of 
tomorrow. 

But planes do not fly themselves. Mirac- 
ulous as they are as machines, it takes 


human skill and judgment to put them to work 
and to guide them through their tasks. Thou- 
sands of skillful young pilots, bombardiers, gun- 
ners, observers, navigators, and ground techni- 
cians are streaming from training fields to 
practice fields and from practice fields to battle- 
fields. It is they who breathe the breath of life 
into the aerial giants which guard our skies. 

In more than one sense these men hold the 
-orld in their hands. Today they go forth to 
preserve it from destruction. Tomorrow 
they go forth to heal its wounds with the 
balm of peaceful commerce. 



VULTEE AIRCRAFT. INC • VULTEE FIELD. CALIFORNIA 

Builders of Trainers, Dive Bombers and Fighters 
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Trainers, pursuits, bombers, flying fortresses 
they're faster, more durable and better able 
to withstand the gruelling punishment of 
long distance flights and the rigors of com- 
bat because of the broader use of tough, 
stress resistant forged parts. Wing, strut, 
fuselage, engine and bomb rack forgings are 
typical parts that we are producing for the 
aviation industry. Our production has grown, 
in one short year, from a few parts made 
for one plane builder to thousands of parts 
shipped daily— seven days a week to avia- 
tion companies all over the country. 

We're in this war to win — and if we can 
help you with forgings for planes, tanks, 
ships, guns or machine tools, we’ll find some 
way to expand our already over-taxed pro- 
duction facilities- 

We're beating plow shares into swords — 
for democracy. 







4/Mm 

ICTOR 48-page. 

Dior catalog. 


are the only 
means to keep torch nozzles cool, the 
new VICTOR "AIRADIATOR" nozzle 
will perform uninterruptedly under the 
most adverse conditions. 

VicToft Equipment Company 

644 Folsom Spool 3621 Sonia Fo Avenuo 

SAN FRANCISCO LOS ANGELES 

DISTRIBUTORS IN ALL PRINCIPAL CITIES 



WAR PRODUCTION TODAY... 



TOMORROW 



True American business confidence means planning ahead, even in the stress 
of war lime. * * We practice this belief in enterprise. For example, today 
we are in war production, rushing out Bomb Racks, Bomb Shackles, Machine 
Gun Mounts, Parachute Flare Racks and hardware for all types of military 
planes. Twenty-four hours a day, 7 days a week this materiel goes out of our 
shops. * * Not only that, but we have been able to deliver these valuable 
parts on time or ahead of schedule. A lot of this performance may be attrib- 
uted to our long and valuable experience with the U. S. Army, since 1928. 
Supplying the Army and Navy exact requirements has developed Spriesch 
modern war production with the lowest percent of rejections! * * Yet with 
all this emergency production, we have not relaxed about the future. * * 
Should you need help in planning 
your future, we are at your serv- 
ice. Our business in the future will 
be tools and dies, metal fabrica- 
tion, experimental or production 
ability applied to your problems. 

AFTER VICTORY 


★ WE OFFER ★ 




ESTABLISHED 1923 


TOOL a MANUFACTURING CO. 

JOSEPH J. CHENEY, President 
10 HOWARD STREET * BUFFALO, NEW YORK 
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CURTIS5-WRICHT installs 

HPM 

FASTRAVERSE PRESSES 

in their Hew Airplane 
Plants 



/ie£ie* *»H‘P*IVI HYDRAULIC PRESSES t? 


The application of HPM Self-contained Hydraulic 
Presses is the accepted method for producing metal 
aircraft parts. There is an HPM FASTRAVERSE PRESS for every aircraft forming and 
drawing job, regardless of whether rubber pads or regulation dies are used. 0 One of the 
many important features of HPM Fastraverse Presses is that they are designed and built for 24 
hour service, year in and year out! The exclusive HPM Radial, Piston Type, Hydraulic Pump 
and HPM Closed Circuit Operating System are HPM’s guarantee to uninterrupted press service. 

THE HYDRAULIC PRESS MANUFACTURING CUMPANV, MOUNT GILEAD, OHIO, U. S. A. 

Pioneer Builders of Presses for the Aircraft Industry 

District Sales Offices : New York, Syracuse, Detroit and Chicago. Representatives in Principal Cities 






Dependable turret operation is a must for effective fire-power. By keeping 
hydraulic fluids free from impurities that might jeopardize this dependability, 
Purolator helps to back the boys who man the guns for the United Nations. 


FOR HYDRAULIC CONTROL SYSTEMS 
in the ’plane 

Used as original equipment by practically 
all leading airplane builders, the G- 1 59J 
Purolator is a thoroughly dependable filter 
for automatic hydraulic systems installed 


This model will handle 12 g.p.m. of 100 
SSU oil at 100°F., with a maximum of 12 lbs. pressure 
drop. Operating pressures are up to 1 500 lbs. Filtering 
element has a spacing of .003". Weight only l'/i lbs. 


The G-160 Purolator is specially developed for use on 
the suction side of the hand pump in emergency manual 
controls. It may also be used on the discharge side of 
the hydraulic pump, handling IV 2 g.p.m. at an operat- 
ing pressure of 1500 lbs. 


FOR LUBRICATING OIL in the plant 


Purolator lube oil filt< 



against the danger of dirty oil in 

Purolator meets this problem, 
too, with the experience gained 
in producing the majority of the 
filter equipment used on gaso- 
line and Diesel engines of all 
kinds. 


? 


l/ROL 


AtO* 


PUROLATOR PRODUCTS, INC., HOMI OFFICE: NIWARK, NEW JERSET • CALIFORNIA OFFICE: 1401 SOUTH HOPE STREET, LOS ANGELES 
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Pioneering in Plastics 





on a 1921 Martin Transport 


No hasty wartime improvisation is the plastic nose now 
standard on nearly all American bombers. As early as 
1921 The Glenn L. Martin Company commenced ex- 
periments with cellulose plastics, giving aviation its 
first transparent plastic nose section. From these early 
experiments, and the years of unremitting research 
that followed, has come the tough, clear acrylic nose 
of the Martin B-26 ... the first all - plastic nose sec- 
tion made without metal supporting members to 
hamper visibility. Less than half the weight of glass. 


quickly formed and easily worked, this Martin plastic 
nose offers high resistance to weather, temperature 
variances and fierce air pressure, as well as absorbing 
gun-recoil. But this is only half the story of Martin 
plastic research. One type of 1942 Martin bomber 
contains more than 400 plastic parts to save alumi- 
num, reduce weight, and speed production. Today, as 
since 1909, Martin pioneering is paying dividends to 
the entire aviation industry. 

The Glenn L. Martin Co., Baltimore, Md., U. S. A. 

* AIRCRAFT 

Builders »/ Dependable Qj^jj J dircra/l Since 1909 





MEASURING THE 


OF AMERICA’S AIRCRAFT 


RECISE i 


1 by CONSOLIDATED ENGINEERING Sperry Gyr 


CORPORATION i 


CONSOLIDATED 


SOLIDATED 


CONSOLIDATED 


Consolidated Engineering Corp. 
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FIGHTING OIL MOLECULES 
MtoHCte' SAFE AIRPLANE LANDINGS 


Eighteen years ago the landing of airplanes was 
revolutionized by the introduction of a new shock 
absorber called the Aerol Strut. The Aerol Strut 
transmits the force of the landing impact on the 
wheel into a cylinder filled with oil. Under intense 
pressure the molecules of oil fight with each other 
to escape from the cylinder through a small exit. 
The size of this exit is regulated by a metering 
pin. The struggles of the molecules dissipate most 
of the energy created by the shock of landing. 
Consequently, the plane rolls over the ground 
without bumping or jolting. 


This type of landing gear quickly demonstrated its 
superiority over anything then in use. As a result, 
more Aerol Struts have been installed on airplanes 
than any other kind made. 

But the engineers who designed Aerol Struts are 
not resting on their past laurels. While supplying 
struts for today's warplanes, they are continuing 
their research, developing vital improvements 
When peace returns, when air transportation 
becomes a still greater mode of travel, Aerol Struts 
will continue to contribute to the progress of the 
aviation industry. 


THE CLEVELAND PNEUMATIC TOOL COMPANY, 

CONTRACTORS TO THE UNITED STATES GOVERNMENT 
Also manufacturers of Cleco pneumatic tools for the aircraft industry, Cleco sheetholders, Cle-Air shock absorbers 


AEROLJ^STRUTS 

FIRST CHOICE OF AMERICAN AVIATION TO KEEP ’EM LANDING SAFELY AND SMOOTHLY 




Every piece of Airchox Coined Parachute and forged Harness Hardware 
is manufactured from specially rolled steels to the exacting specifications 
of the U. S. AIR FORCES. 

AIRCHOX COMPANY 


8 So. Michigan AvC"' . H I C AG O 

The following manufacturers of parachutes for the U. S. AIR FORCES use AIRCHOX FITTINGS 


GER0I1IM0! 


American Lady Corset Co. 
Atlantic Parochute Co. 
Cole of Californio, Inc. 
Eagle Porachute Co. 

Hayes Manufacturing Co. 


J. G. Menihon Corporation 

Reliance Manufacturing Co. 
Standard Parachute Co. 
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forged so 
groin of the metal 
follows radii 


Your rivet sets have far greater life— since Aircraft Tools introduced 
this method of forging— so that the grain of the metal follows each 
radius. Breakage from fatigue and crystallization has been practically 
eliminated— forged rivet sets last far longer than machined tools. 

Proper heat treatment of Chrome Vanadium 6140 SAE Steel elim- 
inates distortion of rivet cups and mushrooming of rivet shanks. All 
sets have highly polished electro-forged cup surfaces guaranteed to 
conform to rivet heads. Shanks are ground to accuracies of .0005. 


TOOLS, INC. 


LOS ANGELES 
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The Aviation Industry Has Turned to 
SUNNEN PRECISION HONING 


P 


for Speed-Acturaty- " 

and Super-Smooth Finish 


Close tolerances — super-smooth finish for perfect functioning 
of parts, while important to other industries, are vital throughout 
the field of aviation. 

That's why practically every leading producer of oirplones, 
the manufacturers of aviation instruments and controls, has 
adopted Sunnen Precision Honing for sizing and finishing internal 
cylindrical surfaces from .185" to 2.400" — quickly, accurately, and at a 

Does Not Require Skilled Labor 

Workers in "teens” can hondle jobs in "tenths" after a few hours' instruction 
and practice! 

This practical, inexpensive, economical machine can be set up and work 
located in one minute. Size adjustment con be made while machine is in 
motion with work on mandrel. When expensive reamers or brooches get a 
little undersize, many manufacturers remove the last thousandth or so with 
the Sunnen Precision Hone. Relieves big internal grinders for other jobs. 

Corrects errors of out-of-roundness or taper caused by previous opera- 
tions. Maintains alignment. Facilitates duplication of sizes. 

In plant after plant, the Sunnen Precision Hone is showing production 
increases of 100% to 500% with corresponding sovings in costs. For 
faster, lower-cost honing of small diameters, put Sunnen equipment to work 
in your plant. 

SUNNEN PRODUCTS COMPANY 

7942 Manchester Avenue, St. Louis, Mo. • Canadian Factory: Chatham, Out. 


TVDICfll As you can readily appreciate, we cannot publish detailed information on 

Sunnen "success stories." However, here are a few general examples of 
ftiplGS the type of aviation parts being handled on the Sunnen Precision Hone. 
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IS PROUD TO AID 

Dn the 5befe*Ue (*) the 

"AMERICAN WAY" 


A MERICA has prospered, grown 
/\ strong . . . stronger than ever 
before, under a system of free en- 
terprise, a good example of the 
American way. The Axis coun- 
tries are feeling the might of a 
free nation united now to pro- 
duce the finest materials of war. 

Spartan-built training planes for 
the U. S. Navy — and other essential 
war materials — are rolling out of 
the Spartan factory to aid in Amer- 
ica's sweep to final and glorious vic- 
tory. 

We are proud to help defend the 
freedom of the American way of 
life. 

After victory, we will again pro- 
duce Spartan airplanes, the Ameri- 
can way — better than ever! 

SPARTAN SCHOOL OF AERONAUTICS 

Operated as a division of tte Spartan 
Aircraft Company, the Spartan School is 
also serving a fighting America. Recog- 
nized as the outstanding aviation school 
in the United States, the Spartan School 
is constantly turning out expertly trained 
aircraft workers to serve the Spartan fac- 
tory and others of the aviation industry 
in every type of job. 


SPARTAN AIRCRAFT 

A******************* 

TULSA, OKLAHOMA 

BaMUvf Sirtoo 1929 Borrhariton UUasV.S. Acmry £ Homy 



facility. Every man, every machine, eve 
helping increase America's war strength. 



HYDRAULIC PRESSES 


BIRDSBORO STEEL FOUNDRY & MACHINE COMPANY 

Birdsboro, Pennsylvania 


/ 


fo-7cdu/&/ Whether they are Yanks flying the 
shortest route to Tokyo, or the "Flying Tigers ” hell-diving over the Burma 
Road . . . the chances are that many of the vital parts of the planes 
used to get them there and back were made with the help of Birdsboro 
Hydraulic Presses such as these. 

On production lines in many of the nation’s leading aircraft plants, Birds- 
boro Hydraulic Presses are working 24-hour shifts — to produce more 
planes and better planes, in memory of December 7th. 





Sundstrand Automatic Lathes and Rigidmils are doing 
urgent work for all the armed forces, and for many 
critical sources of supply. For the Air Arm; they 
machine engine parts in enormous quantities, engine 
accessories, blades and other propeller parts, landing 
gear components, instrument parts and armament. 
For the Land Forces; parts for motors, transmissions, 
and other units that go into tanks, trucks, tractors, and 
transport vehicles. For the Navy; a variety of work- 
pieces ranging from steam turbine blades to pans for 
mosquito boat engines, submarine diesels, and torpe- 
does. For the Fire Power of all branches, they are used 
widely in the mass production of rifles, pistols, revolv- 
ers, light and heavy machine guns, rapid fire cannon; 
also shot and shell, bombs and other ammunition. 


have designed wholly special machines when neces- 
sary. This cooperative service saves time for hard- 
pressed executives and engineers, quickly gives them 
reliable proposals on production milling, turning and 
related operations. It is available, without obligation, 
to all manufacturers in accordance with official 
urgency ratings. Sending complete accurate data, 
correct drawings, and all necessary additional infor- 
mation with each specific inquiry will save time all 
around and help our common cause • • • — — Victory. 


Additional information about uses of 
Sundstrand Machine Tools in machin- 
ing airplane engine and propeller 
parts is contained in one of the publi- 
cations illustrated at right. The other 
shows shell-turning on Sundstrand 
Automatic Lathes, complete with dia- 
grams and data. Write for both. Just 
ask for Bulletins 1001. 


On additional war work, Sundstrand Engineered 
Production Service develops most effective applica- 
tions of Sundstrand standard equipment — meets a 
host of unusual requirements by creating semi-stand- 
ard machines that give remarkably satisfactory results 
in speed, production, adaptability and economy — 


Turning Airplane Propeller Domes 


Blades 



SUNDSTRAN 


ELEVENTH 


D MACHINE TOOL CO. 

«.Hm.iumH!MH 




MADE IN ROCKFORD, ILLINOIS, U. S. A. 


MADE IN ROCKFORD, ILLINOIS, U. S. A, 







If You are 
Seventeen , 
Eighteen or 
Nineteen 
Years of Age 


Older Men 
Now Offered 
a Great 
Opportunity 


Maj. Gen. Lewis B. Hershey, national 
selective service director, has said 
that 12 million men would be shifted 
to new jobs, either in the armed 
forces or on the war production 




*’ ...Now is the time for 
you to get specialized 
training in aviation 

Modern life demands specialized training. With- 
out knowledge and skill your chances of happiness 
and success are limited to that of a common laborer. 
The military service and the aviation industry alike 
want you to remain in school, complete your educa- 
tion, and become officer and executive material. Don't 
jump hysterically into the war as an untrained man. 
America isn't interested in sheer mass man power, it 
needs leaders equipped to win the war in the 
American way. Prepare, too, for a place in the great 
aviation industry to follow the war. 

If you are one of the many high-school graduates 
who will not be able to complete your college educa- 
tion before being called to military service, start 
training at SPARTAN this summer. A few months or 
a year of specialized training at this "University of Aviation” will 
enable you to serve America as a highly skilled technician in pri- 
vate industry — and will place you at a superior advantage when 
your time comes to join the military forces. 

Look ahead . . . plan ahead for your country’s good and your 


called to armed service. SPARTAN 

SSi SPARTj 


ggggBB S:, 
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Thousands of machine fools ore kept on the job 

with General Electric motor drives. 


The many motions on this^ 

traveling-hcud milling ma- 
chine ore easily controlled from 




^Flexible power 


Record-breaking savings in man-hours and 
materials are made possible with G-E are-welding 






One manufacturer of small planes uses two-lamp 
fixtures with industrial white lamps in this large, 
low-ceilingcd room. There are no sharp shadow's — 
resulting in a high degree of eye comfort. 


Hat- 


Flexible, vertical-cylindrical, air-drawn furnaces 
with air recirculation arc adaptable to almost any 
aircraft-plant layout. This equipment does a variety 
of jobs, such as drawing and annealing at a wide 
range of temperatures — up to 1400 F. 


GENERAL ® ELECTRIC 
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TO EXPEDITE PRODUCTION, 
ASSEMBLY AND INSPECTION 


SHOP EQUIPMENT 

is just what you need. 


“Hallowell” Work-Benches — favorites of in- 
dustry for more than twenty years — are now 
extensively used in many of the largest avia- 

Their construction assures rigidity without 
costly bolting to the floor, and our 1367 bench 
combinations enable us to meet almost every 
requirement. 

“Hallowell” Benches are sturdy so they will 
stand the all-out war work without a let down. 
Our experienced representatives will gladly 
aid in planning. Write us now for more details. 


STANDARD PRESSED STEEL CO.. BOX 566, JENKINTOWN. PENNSYLVANIA 

BRANCHES: BOSTON • DETROIT • INDIANAPOLIS • CHICAGO • ST. LOUIS • SAN FRANCISCO 
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The new Voughl-Sikorsky EXCAL1BUR, pioneer of 
American Export Airlines' new transoceanic route, is 
100% Radio-Equipped by Bendix. Bendix Radio has 
been specified for Excalibur's new sisler ships, soon to 
go into service. Behind I his lies an interesting story. 
The very first American Export Airlines' transport, too, 
was equipped with Bendix Radio. Even in the survey 
flights, Bendix produced a radio ''first" — a two-way 
communication between the 'plane on the waters of a 


distant port and ils home station 3,032 miles away. 
Since then, during peacetime and war, Bendix Radio 
has further provided ils dependability, which has been 
vital to the mililary air services of the Uniled Nations 
during the war. Today, with tremendously increased 
facilities. Bendix is working all-out. to supply mil- 
itary and civilian aviation services with Radio Equip- 
ment. Bendix Radio, Division of Bendix Aviation 
Corporation, Baltimore, Md. Cable Address: Benrad. 


BENDIX RADIO 


STANDARD FOR THE 


AVIATION INDUSTRY 
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Reduce Rejects 

on short-time welds... with Westinghouse 

SYNCHRONOUS TIMERS 


Where thin pieces or metals with critical fusion points 
are to be welded, random (nonsynchronous) switching 
is responsible for a high rate of rejects. Unpredictable 
transients mean unpredictable heat — burn through, 
warping, and even cold welds. 

Westinghouse Synchronous Timers eliminate these 
transients— they start and stop current always on the 
zero point of the current wave, or later (when heat 
control is used). As a result, each weld is a duplicate 
of the preceding one because its wave form is the same. 

With these Westinghouse Timers, you can mass-pro- 
duce short-time welds of uniform strength and sound- 
ness. Metallurgical characteristics can be controlled 
(stainless steel will not lose its stainless properties) and 
appearance is improved by holding indentation to a 
minimum. 

There's a Westinghouse Control that will fit your 
present requirements, whether it's production seam 
welding only, or a combination of spot, pulsation, and 
seam welding. Ask your Westinghouse representative 
for the facts about this precision electronic control. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, 
Pa., Dept. 7-N. 


Westinghouse 

RESISTANCE WELDING CONTROL 
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HOW STAYNEW PRODUCTS 



STAYNEW FILTERS 

PROVIDE FEATURES VITAL TO PEAK 

AIRCRAFT PRODUCTION 


idling millions of c.f.ni 




filter oil, water, acids, and other 
liquids. 

Staynew and Protectomotor filters 
are already widely used in the air- 
craft industry. New uses and users 
develop daily. 



STAYNEW FILTER CORP. 


Units for Compressor and 
Engine Intakes 


Units for Building Ventilation, Dust 
Recovery, etc. 



I 

LJ 


i|Si=s 


FILTER PARK, ROCHESTER, N. Y. 
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SERVE AMERICA AT WAR 





^IR FILTERS 


Protectomotor Dry-Type filters have p 
superiority under the most trying coi 
many years of service on militat 
Through their use, the life of aircraft e 
be extended more than 5 times, provii 
same time highest operating efficiency. 


For Detailed luforma 
Engineering Depart nh 
in Aircraft Applicatio 


on. Communicate with 
'I, Mentioning Interest 


ONLY DRY-TYPE STAYNEW 

PROTECTOMOTOR 
AIR FILTERS 

PROVIDE EVERY FEATURE VITAL TO PEAK 
AIRPLANE ENGINE PERFORMANCE 


STAYNEW FILTER CORP. ZSSSSSZ 
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Straight from the 

Tigers Mouth! 


£ weSern union 

CABLEGRAM 
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-Electri 


for Airpjortg^ropeller 


^ 51 Years ^ 

"GROUND TRAINING" 
for SERVICE in the AIR! 


EMERSON-ELECl 

MOTORS 



T ODAY, Aviation has a tremendous job to perform.lt has drafted 
into its service of supply the knowledge, the experience, and 
the production capacity of numerous manufacturing institutions. 
Emerson-Electric is proud to have been one of the first selected 
for a vital part in this program. 

Emerson -Electric — manufacturers of precision -built electric 
motors for 51 years — is building electric aircraft motors for 
Hydraulic Units, Fuel Pumps and Tab Controls— also with built 
in gear reduction and limit stop, to speed the day of Victory. 
For Engineering Service — for Precision-built Aircraft Motors 
- Consult Emerson-Electric. 

THE EMERSON ELECTRIC MANUFACTURING CO. 


EMERSQN^gELECTRlC 


5 H. P. and Smaller ELECTRIC H10T0R5 FOR RIRCRRFT 5 „.,. 


and Smaller 



HOW TO WELD 



REPUBLIC onduro 


Stainless Steel 



STAINLESS STEEL 


Remember when you were told — possibly by someone 
in your own plant — that stainless steel was one of the 
"blankety-blankest” metals to weld. 

Forget that day — for stainless steel has proved that it 
can be soundly and economically welded on a steady 
production basis. In fact, uniformity of welding qualities 
is one of the outstanding attributes of Republic Enduro' 
Stainless Steel which have become so important in many 
classes of Wartime Production. 

To help you obtain positive results quickly when weld- 
ing stainless steel, we have prepared a 20-page book 
on this subject. It contains the recommendations of 
Republic metallurgists and engineers based on years 
of study of the performance and results of stainless steel 
when welded by various methods. 

In this book you will find detailed information on 
electric arc, spot, projection, atomic hydrogen, gas, flash 
and seam welding. You will find sketches of proper 
joint set-ups, such as that shown at the left. There are 
photographs of welds and test pieces. Brazing and silver 
soldering are discussed. And there’s a big, two-page 
chart giving complete properties on all the popular 
Enduro analyses. 

If you have anything whatever to do with welding 
stainless steel, you should have a copy of this book. And 
there’s one waiting for you. Just write Department AV 
and ask for a copy of "The Welding of Republic Enduro 
Stainless Steel.” If you are in need of information on 
other phases of fabrication, ask also for a copy of 
"The Fabrication of Republic Enduro Stainless Steel.” 


Nuts and Rive 


i — Pipe — She 


s— Tr 


Hangar Doors and Building Products — Berger Lockers and Shelving. 



BOEING SCHOOL OF AERONAUTICS 


Boeing students are trained to 


T)iS0THtM 


Boeing students are trained to 
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protection of carburetors, windshields and pro] 


ENGINEERING OFFICES ... DALLAS, TEXAS; DETROIT, MICH.; HUNTINGTON, W. VA.; HAGERSTOWN, MD. TORONTO, CANADA. 





Undivided RESPONSIBILITY 



EFORE you specify or purch 

type of bearing . . . consii 

• ice of that bearing to your branch of industry with their sleeve 


sistently supplied the leaders in et 


motive unit. No other single part con- bearing requirements. Here you 
tributes so much to the successful opera- find a competent, understanding sou 


If you want smooth, quiet perform- 
ance; long bearing life; low initial cost; . , , 

easy replacement . . . then compare known type. Why not take advantage 
SLEEVE bearings wi lt — ■ — - ' 1 1 - *' "" 


bearings with any other type. 
When you want the highest quality 
bearings . . , call JOHNSON 


metallurgical a: 

' "’ties for th 

■n type. W . 

is undivided responsibility? There 
a Sales Engineer as neai 


JOHNSON BRONZE COMPANY 


Sleeve BEBRII1C HEBDqU BRIERS 


620 SOUTH MILL STREET • NEW CASTLE, PA. 


AVIATION, July, 



'IATION, July, l< 






FEDERAL SPECIALIZES IN THE PRODUCTION OF 
QUALITY BALL BEARINGS • ITS POLICY IS TO 
MAKE THE FINEST BALL BEARINGS REGARDLESS 
OF ANY OTHER CONSIDERATION • THE FED- 
ERAL ORGANIZATION IS DEDICATED TO THIS 
ONE PURPOSE— THIS ONE IDEAL • 


THE FEDERAL BEARINGS CO., INC. 
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STABILIZED HYDRAULIC PERFORMANCE AT ANY ALTITUDE 


Designed on' an entirely new principle — the 
Pesco "Pressure Loaded" Hydraulic Pump. 
HoldsMSOO p.s.i. — 

✓ at 35,000 feet altitude 

V at all operating temperatures 

</ atjspeeds as low as 500 R.P.M. 

It's another triumph — the new Pesco "Pressure 
Loaded" Hydraulic Pumpr— with wide application, 
longer life, less ifioinTenance. 

! Air Corps qpproved 
'■ Write for details 


DIVISION BORG-WARNER CORPORATION ★ 12910 TAFT AVENUE, CLEVELAND, O. 



EDO FLOAT GEAR 

STANDARD THE WORLD OVER 





Edo manufactures single and twin float gear for military aircraft. 
Complete technical data and advisory engineering service available. 
Contractors to U. S. Navy, U. S. Army Air Forces and Foreign Govern- 
ments. Edo Aircraft Corp., 402 Second St., College Point, N.Y., U. S. A. 
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CUTLER-HAMMER 


The contactors, relays 
and circuit breakers you need 
are already in mass production 
at World's Headquarters for 
electrical control equipment 
What you need in electrical contac- 
tors, relays and circuit breakers is 
probably ready for you in the 
Cutler-Hammer line. Here are the 
most modern accepted designs for 
every aircraft requirement, built to 
specifications, proved in service, ac- 
cepted by both Army and Navy, and 
already in mass production. No wait- 
ing for development work. That's 
been done — by C-H engineers long 
familiar with aviation needs and 
recognized the world over for their 
leadership in electrical control equip- 
ment. Samples can be sent you at 
once. Write or wire your needs today. 
CUTLER-HAMMER, Inc., 1413 St. Paul 
Avenue, Milwaukee, Wis. Associate: 
Canadian Cutler-Hammer, Ltd., 
Toronto, Ont. 


fyecUuSieA. that Gcuuit 

These aren’t adaptations. 

These are specific designs for actual 
airplane operating conditions 

Not just one or two items or types but a 
complete line from 25 to 200 amps., single 
pole, single throw; single pole, double 
throw; double pole, single throw; double 
pole, double throw. 

Tremendous reserve capacity built into 

Capable of handling emergency peak or 

Will operate in any position at maximum 
required acceleration. 

Tested for operation at maximum flight alti- 

positive operation under all conditions. Coils 
have famous C-H Vacuum Impregnation 
against failure. 










level of trouble-free output. War production 
for victory demands absolute assurance of the 
flawless casting and machinability of parts. 


scientific internal inspection . . . performed by 
TRIPLETT 8c BARTON X-Ray . . . reveals one 
of the seemingly perfect parts to be dangerously 
imperfect, because of hidden blow-hole flaws. 
That part must not reach the production line! 

Efficient shop practice depends on a high 


TRIPLETT & BARTON offers twenty-two ad- 
vanced methods for determining fitness of material. 
Technical advice and all types of physical and 
chemical testing are available in TRIPLETT 8c 
BARTON laboratories located at three important war 
production centers. Consultations may be arranged. 


£ 

Consultation • Testing and Inspection • TRIPLETT X-Ray and Gamma Ray Analysis • Structural 

Chemical and Spectrographic Analysis m E SS<Sc/TdwKosis anli Ma,er ' 31 Tes,in & • Metallography 

T ' 

* WICHITA, KANSAS * BURBANK, CALIFORNIA * SEATTLE, WASHINGTON * 
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From ten thousand air fields .... throughout twenty-one Allied Jc Nations Kinner Engines 
are being used for primary \y. training. * In the U. S. Army and Navy 

.... in the British Commonwealth 1 


, Cen- 


ommonwealth Air Training Plai 
tral and South America, ^ China, New Zealand, the Netherland Indies .... and 
in Turkey and Iraq .... countless thousands have learned to fly behind Kinner Engines — 
the first step that is opening the flood 
gates of the greatest air force in history. 


■Z.&J 



KINNER 

MOTORS, INC. 
GLENDALE, CALIF. 
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• Do you knoW 

Manometers are a* 

(or Testing and <- 

Altimeters. Air Spee< 

tors. Fuel Pressure 
Fuel Quantity Gau' 

Vacuum and Hi 
Pumps. Manitold 
Gauges, Rate-ol-GI 
caters. Suction 


if During- the past three years we have developed special manometers for testing 
and calibrating aircraft instruments. These manometers have proven highly satis- 
factory as evident from the fact that practically every l’. S. Army and Navy Base 
is now using them. 


THE MERIAM COMPANY 
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Specifically designed for use on fuel systems employing electri- 
cally-driven pumps which may develop relatively high pressures 
at low fuel flow. 

The Sylphon Fuel Pressure Regulating Valve No. 703 reduces the 
pressure of the fuel as received from the pump to the predeter- 
mined correct carburetor delivery pressure — and maintains 
that pressure within close limits regardless of wide variations 
in pump pressure. 


PRODUCTS FOR THE 
AIRCRAFT INDUSTRY 
INCLUDE: 

• Liquid Cooled Engine Thermostats 

• Oil Cooler Thermostats 

• Fuel Pressure Regulating Valves 


Flight tested and indorsed by Vultee Aircraft, Inc. 


• Thermostatic Shutter Release. 


The Fulton Sylphon Company is currently supplying a wide 
variety of control equipment to the Aircraft Industry. Their 
extensive engineering and production facilities are geared to 
meet the "all-out" demands of the tremendous expansion in 
aircraft production. 

Your inquiries will receive immediate action. 


• Non-Bleeding Vacuum Regulator 
for Gyro Instruments 

• Bellows Assemblies for Super- 
Charger Controls, Carburetor Con- 
trols, Fuel Injector Controls, etc. 

• Shaft Seals for Magnetos, Hydrau- 
lic Pumps, etc. 


THE FULTON SYLPHON CO. 


KNOXVILLE, TENNESSEE 




Throughout the nation ... in industrial, farm ami marine service . . . wherever engines 
require magneto ignition . . . the high quality of American Bosch has always been 
recognized. Today in our factories, New England craftsmen aim at even higher standards; 
for today American Bosch Aviation Magnetos are furnishing the ignition for many of 
America's mightiest warplanes. 

AMERICAN BOSCH CORPORATION, Springfield, Mass. Branches: New York, Cleveland, Detroit, Chicago, San Francisco 

AMERICAN BOSCH MAGNETO 



"Snap-ons save time” . . . and never before 
has time been so important as it is today! 
But for Trans-Canada as for every other 
great air line in North America, time-sav- 
ing speed is not the only quality that has 
won dominant preference for Snap-on tools. 
Their precisely engineered rightness for 
every job in maintenance and overhaul . . . 
their flexibility, and their power and solid 
grip in tight and tricky places . . . their perfection in workman- 
ship, tempering and finish . . . have given them top place in every 
branch of the aviation industry. 

Snap-ons 3,000 tools and direct-to-you service are conveniently near you from 35 
factory branches at key aviation centers throughout the United States and Canada. 
Write for catalog and full information. 
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W fj'afu C €ontieh FOR CONTROL N 
OF THE AIR ARE POSSIBLE THROUGH 
TWO "ACCO” ORIGINAL DEVELOPMENTS 


Were it not for two great developments by engineers of the American Chain & Cable 
Company, Inc., controls on American planes that now begin to fill the skies would not last 
nearly as long — nor be nearly so safe. 

The process used to preform aircraft cable was the first of these developments — the 
process that removes internal stress from the wires of your tru-lay aircraft cable and 
STRAND so that it longer resists bending fatigue. Thus, for example, invaluable flying 
hours are added before the effects of bending around small aircraft sheaves start to show 
up in control strands or cables. 

By the same process, the stretch of TRU-LAY CABLE and STRAND is kept to a minimum. 

The second American Cable Development gave you tru-loc terminals— the swaging 
terminals that are more compact— that weigh less— that hold beyond the minimum rated 
breaking strength of cable or strand— that are approved by all air services. Bear in mind, 
both these great advances in aircraft controls were conceived, patented, and developed by 
the American Chain & Cable Company, Inc. 

An extra is the development of an assembly department with a background of such rich 
experience that you may well entrust to it the production of your controls and other air- 
craft assemblies of cables or strand with their terminals. 

An American Cable Division office convenient to you will be happy to give information 
on Cable, Strand, Terminals or complete assemblies. 


TRU*LOC 

TERMINALS FOR SWAGING 


TRU-LAY 

AIRCRAFT STRAND AND CABLES 


AMERICAN CABLE DIVISION 


Houston, Los Angeles, New York, Philadelphia, 
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How would you like to be a modern-day 
Houdini? Wouldn’t it be great to turn out the 
toughest shaped metal extrusions almost like 
magic? Of course, literally . . . that’s impossible . . . 
BUT figuratively speaking, that's exactly what 
the amazing new Southern Engineering Extrusion 
Forming Machine will do! 

fcVMfl ilf/i 
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Now! Grind hard tool steels with ease; also soft 
materials with less loading. Speed up 2 to 5 1 


Examine the structure of thi 
precision grinding wheel- It's not 
pact, but cellular and porous — sonn 


like a 


sponge! 


l’roperly used Por-os-way takes deepi 
cuts. It breezes through .010" or mor 
It grinds 100% to 400% faster. It ii 
creases production per man, per machin 
2 to 5 times, practically ends “burning 
Por-os-way s unique structure mak 
possible these results. Air cells surroui 
and cool each grinding point betwei 


ninum, tin, wood, plastics, 
holds the corner with very 


Trv it. Prove 
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27 BULLETINS on Boll 
Bearings — their use, 
installation and main- 
tenance. 

Available to Engin- 
eers, Designers, Drafts- 
men, Shop Men, Service 
Men and Maintenance 
Men. 

Sent on your request; 
write, giving your title 
or position and name of 




BALL BEARINGS 



MARLIN-ROCKWELL CORPORATION 

Executive Offices: JAMESTOWN, N. Y. 




HOOL CONSERVATION is the topic of the day in 
- metal working factories throughout the country. 

If you are a user of Taps, our booklet entitled, “How 
to Get More Production from Taps" will help you not 
only to get more production but also to make your Taps 
last longer, cut down on spoiled work and machine down- 
time, and conserve the time of your Tapping operators. 

Thousands of these booklets are already in the hands 
of Tap users — ask for your copy today. 

GREENFIELD TAP AND DIE CORPORATION 


./^GREENFIELD 


• GAGES • TWIST DRILLS ■ REAMERS • SCREW PLATES • PIPE TOOLS 


GREENFIELD, MASSACHUSETTS 
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Tonnage of the future will go by air — men and materials reaching any part 
of the world in the least time, at the lowest ton-mile cost. Wright's unequalled 
research and production will provide engine power for the coming sky-giants. 

M Him H r IP j 

POWER THE TONNAGE OF THE AIR 






HOW BOOTS NUTS SPEED PRODUCTION AND REDUCE COSTS FOR CURTISS 


Just as "a penny saved is a penny earned,” 
so a man-hour saved today is one more step 
in our common all-out production effort. 

Curtiss-Wright was quick to grasp the 
labor saving opportunities afforded by the 
adaptable Boots Self-Locking Anchor Nut. 

The Boots Anchor Nut supplied with 
dimpled rivet holes was adopted by Curtiss- 
Wright to save many valuable man-hours per 
airplane in the construction of the SB2C-1 


and S03C-1 over previous available methods. 

The release of important machinery, the 
elimination of operadons, the saving of fac- 
tory space and man power and precious 
minutes for other work means much to 
Curdss in their race against time. 

In addition, Boots Self-Locking Nuts are 
considerably lighter, and offer permanently 
safe protection against loosening due to 
vibration and other causes. 


BOOTS 



BOOTS AIRCRAFT NUT CORPORATION 


NEW CANAAN, CONNECTICUT 












LAMINATED PLASTICS • Vulcanized Fibre • Phenol Fibre • 


SHUTS, RODS, TUBES, 
FABRICATED PARTS 



WHAT WOULD HAPPEN 
WORLD WAR 1 OIL AT 400 


T O 

M. P. H.? 


Motor oils of the last war were wonderful oils for their 
time — fully able to meet the demands of contemporary 

We know because we made aviation oil in those days... 
and built a reputation which has been growing ever since. 

But we wouldn't dare use our 1918 oil in a 1942 
engine. Tremendous increases in compression and horse 
power have vastly complicated the lubrication problem. 
Only an oil specially refined for super-power engines 
can meet today's requirements. 


Wolf’s Head 1942 oil does meet these requirements 
with room to spare. It is the result of thirty years of 
pioneering improvements in refining processes. Bark of 
it stand unequalled performance records. Pan American 
Clippers, for example, have used Woolf's Head for over 
13 years . . . more than 900 million passenger-miles. 

In the future, as in the past, the industry can look to 
Wolf s Head for motor oil that keeps pace with aviation 
engineering. Wolf s Head Oil Refining Co., Oil City, Pa. 
-New York, N. Y. 


WOLF’S HEAD 


■ e MOTOR 


OIL 
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Somewhere in Australia 


In the beginning it was just a project 
number on the Boeingengineering sched- 
ule — 299 — experimental four-engine 
bombing airplane. 

In the beginning it was this . . . and 
it was also a sure and burning convic- 
tion in the minds of a handful of men. 

litter, America would need an airplane 
capable of great striking power across 
great distances. It should be a plane to 
command high speed at high altitude 
. . . able to travel the skies of the world 
at will, asking no quarter. A flying battle- 
ship such as had never been conceived 
of before— this was the vision. 


This— in 1934— was the birth of the 
Flying Fortress*— the Boeing B-17. 

Army men recognized the need for 
such a weapon sooner, rather than later. 
And when America rose to the challenge 
it had an airplane ready at hand. 

From the beginning, B-17 "'as the 
heart of the heavy bomber program . . . 
one of the most eloquent of America’s 
answers to the Axis. 

This is the airplane which, by day 
and night, is master of the skies wher- 
ever it roams. This is the bomber which 
the Commanding General of the U. S. 
Army Air Forces nas called the "guts and 
back-bone of our world-wide air offen- 


sive.” In the desperate battle to gain time 
against tremendous odds during the first 
few months of war in the Southwest 
Pacific, this was the bomber which carried 
the bombs — and the war — to the enemv. 

The men who designed the Fortress 
and the men who are building it send 
this message to the men who fly it: "We 
are building you the best airplanes we 
know how to build, and tee are build- 
ing them as fast as possible." 

The success of the Thing Fortress is the 
result of many different kinds of engineer- 
ing . . . from aeronautical to acoustical . . . 
all of which form a constant part of the 
Boeing engineering schedule. 


DESIGNERS 


FLYING FORTRESS • 


5TRATOLINER 


AMERICAN CLIPPERS 


BOEING 



Y OU’RE in the air. Suddenly your engine 
trails smoke. A flame streaks. Fire! 

What can you do about it? The answer's 
simple— if your plane is equipped with a 
built-in Kidde extinguishing system! 

Just reach for a handle. Give it a pull. Out 
goes the fire. Time: 3 or 4 seconds! 

That's how quickly and easily a built-in 
Kidde system kills fires in the air— or on the 
ground. Engineered for sure-fire operation, a 
Kidde system makes full use of Kidde carbon 
dioxide snow-and-gas — aviation's fastest ex- 
tinguishing agent. Kidde gas smothers fire 
with brutal efficiency. Yet it harms nothing 
but fire. Clean, dry, Kidde gas evaporates 
into thin air after its fire-killing job is done! 

There are built-in Kidde systems for both 
multi-motored and single motor planes, for 
radial or "in-line" engines. Kidde flame detec- 
tors are available for use as actuating ele- 
ments of completely automatic fire-fighting 
units. Write for detailed information. 


Kidde 


Walter Kidde & Company, Inc. 
722 West St.. Bloomfield, N. J. 
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Production, Distribution and the Future 


TWO YEARS HAVE PASSED since the President 
called for 50,000 airplanes and as this War Production 
Issue of Aviation is being prepared, we are assured 
by Undersecretary of War Patterson that we will ex- 
ceed, by a wide margin, a subsequent Presidential 
request for 60,000 planes this year. This performance 
is even more remarkable when we realize that the 
procurement program is heavily loaded with long- 
range bombers of the type that are playing such an 
important part in reducing the striking power of the 
Japanese fleet. 

Remarkable as this production performance seems it 
has been accomplished with a comparatively small 
part of the total productive floor space provided in the 
program. As this is written there are a number of our 
largest plants about to go into active production, and 
a number of others still being built. With this new 
capacity we should have no difficulty in doubling pro- 
duction next year and eventually tripling output, pro- 
vided the problems of material and equipment short- 
age are solved. It is hoped that the contributions of 
our aircraft to our recent victories have convinced our 
strategists that they have no more important job than 
the solution of the problems of these shortages. 

With production well in hand, we turn logically to 
distribution. Fortunately, there are many types of 
aircraft which can be flown across the oceans. Some 
are able to drop off bombs along the way and we may 
expect more Doolittle deliveries in the future. But 
some airplanes and many commodities must be deliv- 
ered by other means. This is being done with reason- 
able safety over our arterial convoy routes. But it isn ’t 
being done in some other places. And that leads us to 
another strategic mistake in this war — the failure to 
provide a sufficient number of plain ordinary cargo 
planes by a nation which led the world in air transport. 
At long last, we are getting action on this front, bill 
this action should have been taken in 1938 when re- 
turning observers reported that Germany was building 
huge numbers of Junkers transports without windows 

Within the framework of our limitations we are 
moving great quantities of war material and equip- 


ment by air right now and out of these worldwide trans- 
port operations are developing the pattern of tomor- 
row’s trade routes. Already the acceleration of world 
air transport development has brought us to a point 
that might have required a decade or more of peace- 
time progress. This is one of the redeeming features 
of the war. 

The post-war period will see an even greater shrink- 
age of the world in terms of time. No longer will it 
require weeks or months to reach some of the more re- 
mote portions of the globe. No longer will seaports 
be the determining factors in the prosperity of cities. 
The new equality of opportunity for communities will 
result in a desirable decentralization of population, in 
a new migration inland. The vehicles will not be 
wagon trains. They may be glider trains. 

The tempo of communications will be stepped up by 
air mail and express service to every hamlet that can 
afford a pick-up system consisting of a pair of poles, 
a cable and a 100 feet square of open space. The same 
pick-up planes will be used to carry local passengers 
between the larger towns with airports. 

For home use in the world of tomorrow, we will 
have roadable family aircraft, probably of the rotary 
wing type. Fixed wing aircraft with simplified control 
and new safety devices now under development will 
be available for family cruising between airports. Bad 
weather will not be as great a hazai-d as it has been. 

All these things and more will be ready for the 
post-war world. But that world must so be organized 
that no man or nation dare misuse the gift of flight as 
it is being misused now. This too, can and must be 
accomplished by properly directed air power. 
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AVIATIONS WAR COMMUNIQUE NO 7 


AMERICA AT WAR 

With the RAF's massive air assaults on Nazi industrial nerve centers, and Allied 
Armies holding in Russia and Egypt as the United States production machine snarls 
into high gear, new vigor and optimism pervade in high councils of United Nations. 


DEVELOPMENTS ARE COMING thick and fast in the 
world aii* war. United Nations retain superiority on the 
Russian and Australian fronts: the Japanese have lost the 
upper hand elsewhere in the Pacific; and Britain and the 
United States are wielding destruction over Europe against 
futile Nazi opposition. Jump-off spots for the bombing of 
Japan are now in sight. A vast movement of war cargo and 
troops by air is an early probability. For the first time since 
September 1, 1939, the defeat of the Axis can be visualized 
in terms of power and not hope alone. Now, the United 
Nations can demonstrate staggering air power. 


Foremost united achievement of late is RAF’s bomb 
punches at German war centers, which arc rocking Hitler on 
his heels. One night in late May the English went over the 
Channel with 1,000 bombers and 250 defensive fighters and 
dropped six million pounds of bombs on Cologne. Pilots in 
the raid said the city was substantially destroyed. 

The Germans themselves admitted the damage was “great," 
and this is not hard to believe, when one considers that the 
heaviest jobs the Luftwaffe ever did on England totaled 
around one and a half million pounds or less. And in addi- 
tion, the British arc now using a new bomb, weighing in 




excess of 4,000 lb. which they say demolishes a block with 
one hit. 

But much worse for the Nazis is still to come. The English 
are trying to muster enough air force to average 1,000 planes 
a night over Europe. Counting had weather nights when 
they couldn’t go, this might call for as many as 3,000 on 
some occasions. 

To put 3,000 bombers over Hitler's Europe, according to 
estimates quoted by the British Press Service in New York, 
would require 120 airdromes. This need could be met, it says. 

The four-engine machines, such as the Lancaster, Stirling, 
and Halifax carry a crew of seven, and the two-engine ships, 
five each. Thus, 3,000 bombers would carry a total of 18,000 
pilots and crews. At the rate of 20 men on the ground for 
each man in the air, a “heavy” night would occupy 350,000 
to 400,000 men. This would be a colossal task of organization 
and coordination. 

The matter of timing the take-offs of so many units from 
all parts of England to arrive over their targets at set times 
would be even more difficult. But it probably can he done, 
because it was done to a nicety with a third as many men 
when Cologne was hit. 

Actual tonnage of bomb loads, of course, is the key fact, 
not the mere number of airplanes. One Stirling, for example, 
can carry as great a load as a whole squadron of Blenheims. 
A twin-engine bomber requires nearly as many men in the 
air and on the ground, ns a four-engine plane but the load 
and range of the latter is proportionately much greater. 
The present proportion of two- to four-engine bombers gives 
(Turn to page 287) 

Brig.-Gen. J. H. " Jimmy " Doolittle finally vat revealed as the leader 
of AAF's raid on Japan when President Roosevelt congratulated him 
on his exploit at the White House. He wears the Congressional Medal 
of Honor awarded him in recognition of his accomplishment. Looking 
on ore Mrs. Doolittle and Licut.-Gen. Henry H. Arnold, Chief of the 
Army Air Forces, who shortly ■ thereafter flew to London to prepare 
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Navy's " Avenger " 
Lives Up to Name 

New Grumman torpedo bomber plays vital role 
in handing Japs painful surprise at Midway 


THE NAVY’S NEWEST nn.l most 
deadly aerial weapon, the Grumman 
Avenger torpedo bomber, lived up to 
its name at the first opportunity in the 
Midway Island Naval battle, for planes 
of this type were credited with a large 
portion of the success of this action. 


This new craft, manufactured by the 
Gruinniaii Aircraft Engineering Corpo- 
ration, fires regulation torpedoes from 
low altitudes at close range where marks- 
manship is most accurate. Carrying the 
torpedo entirely enclosed within the 
fuselage, the Avenger is one of the larg- 


est planes to operate from aircraft car- 
riers and is much more heavily armed 
than any of its predecessors. 

In general appearance it is very sim- 
ilar to the Grumman Wildcat, the type 
in which Lieut.-Comdr. Edward O’Hare 
shot down six Japanese craft in a single 
engagement. Also a mid-wing mono- 
plane, the A venger might easily be taken 
for a ICiWcot at a distance, its lines 
giving no indication of its large crew 
and load carrying capacity. Credited 
with close-to-fighter performance, the 
Avenger's unusual maneuverability also 
helps conceal its mission. 

Design studies of high performance 
torpedo planes have been under way 
at Grumman for several years. Sensing 
the trend of Naval strategy, and in co- 
operation with the Bureau of Aeronau- 
tics, the company last year began con- 
st ruction. So confident were officials of 
the results that a production program 
was inaugurated simultaneously with 
flight testing of the first plane. The 
schedule was carried out quietly and, as 
a result, several Navy squadrons are 
already equipped and steady production 
has been established. 




Destroy or capture its concrete 
strips and the land plane is knocked 
out, says the author. He believes, therefore, 
that the strategic importance of water-based aircraft, 
able to operate from unprepared ports afforded by seas and 
waterways the world over, should not be overlooked. This is the 
second in a series on flying boat design. The first, Remote Propeller Drives, 
appeared in the May, 1942, issue of this publication. 


By CAPT. FRANK T. COURTNEY 


AS SOON AS the present war really 
got started, during the campaign in Nor- 
way, one fact of vital importance to 
aviation suddenly stood out— even if not 
many people saw it standing out: Nor- 
way was a walkover for the Germans 
because they seized all the airports, and 
the British had no airports — or so they 
said — on which to base fighters to pro- 
tect their bombers, their Navy and their 
troops. Yet in fact Norway possesses 
hundreds of square miles of airports 
which the Germans could never have 
effectively controlled or destroyed; they 
are culled fjords. 

But the British had no airplanes 
capable of using them because, like 
everyone else, they had developed their 

stretches of land. 

Then came the battles ,,f the Aegean. 

hundreds ot square miles ot water air- 
ports; but the Germans look Crete by 
taking first the only land airport there: 
no defending airplanes existed which 
could use the water, and the nearest land 

runways were in faraway Egypt. 


And now the PaeiHe! A hundred air- 
ports within fighter range of all those 
places which we lost to the enemy “for 
lack of fighter support,” airports fat- 
ten numerous to be knocked out by 
the enemy, airports readily supplied by 
any sort of shipping, airports forming 
a line of stepping stones for replaee- 
ments and reinforcements! 

But all of them were airports for 
which we had no airplanes because, ex- 
cept for large, slow patrol boats, our 
airplanes can only operate from long 
smooth plots of land, laboriously pre- 
pared and supplied. 

One may ask : why didn't we put the 
landplancs on floats and then use these 
water airports? Partly because, by 
such a makeshift, the performance of 
those landplancs is reduced below the 
point of real usefulness, but even more 
importantly because, in neglecting the 
development of effective waterplnncs, 
we have also neglected the development 
of the means and methods for their sup 
ply, maintenance and tactical employ- 
ment. In brief, we have become utterly 
landplane-tninded. 


The Boeing "Clipper s' operated by Pan 
American Airways have lor years shuttled 
bock and forth ocro» the Atlantic, carrying 
passengers, mail ond express in peace and in 
war, without a serious incident. These 42-ton 
ci ait o I great load-carrying ability are re- 
garded os "midgets" compared to the large 


For this fact a powerful maritime na- 
tion has little excuse. But if this atti- 
tude is proving costly at present it will 
prove catastrophic if persisted in for 
the future. As surface navies struggle 
with increasing difficulty for survival 
against the airplane, supremacy over 
the coasts and seas of the world com- 
mences to pass to those who will have 
the air navies; and such air navies will 
have little aggressive power if confined 
to prepared patches of their own terri- 
tory, or such similar patches of the 
enemy’s territory as they may hope to 
capture in usable condition. It is im- 
possible reasonably to suppose that 
great air navies will be effective which 
will be unable to use as bases the vast 
areas of water, inland, coastal and 
oceanic, of the globe; it is equally cer- 
tain that such water-going airplanes arc 
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immediate! v introduce the open-sea asso- 
ciation which is only a specific applica- 
tion of the watcrplano's work; it is as 
though all landplanes were called “stra- 
toliners.” 

In the early days of flying the term 
"waterplanes” was often used as a dis- 
tinction from "landplanes.” It seems 
reasonable to revive it, and I shall nse 
it henceforth in these notes to designate 
a craft which, designed primarily as an 
airplane, uses water as the medium for 
leaving and returning to the surface. 
The questions as to how smooth this 
surface will have to be or how rough it 
may be arc not a matter for snap judg- 
ments — they are a part of the general 
discussion. 

Landplanes vs. Flying Boats 

For years, on and off, the argument 
of the flying boat versus the landplane 
has been publicly aired. It would be 
too long a business to review the various 
cross-arguments here. It is sufficient 
to say that, as time goes by, the claims 
of the flying boat people are, one after 
the other, knocked on the head by the 
landplane people, not by argument but 
by actual performance. In fact, about 
the only point left to the flying boat 
people is the claim that, if only planes 
are built bigger, flying boats will beat 
landplanes — a most unsatisfactory form 
of argument because, so far, it is not 
clear how big is bigger. 

Mostly such arguments revolved 
around the relative merits of the two 
types as commercial transports and, on 
that basis, they were fair enough as far 
ns they went. The airline operator's 
view was a narrow one : he failed mostly 
lo see that the “efficiency” of the land- 
plane was not so much that of the air- 
plane as of the prepared bases from 
which it operated; but so long as he 
was provided with such land bases, and 
so long as the resultant landplanes per- 
formed better than the boats (which he 
was glad to use when there were no 
prepared bases) and, further, so long 
as he was left to believe that a land- 
plane performs better because it is a 
landplane, he is not to be blamed for 
discarding the boat. 


not going to be effective if they are 
always expected to pay a high price 
in performance for their ability to use 
the water. 

There is no reason why they should 
be inferior in performance to the land- 
plane; there is no reason why water- 
based airplanes in all categories, from 
fighters to the largest bombers and trans- 
ports, should not have a performance 
equal to that of landplanes — maybe 
slightly worse in some eases, slightly 
better in others. The reason why they 
are now inferior in performance is a 
technical accident which has thrown al- 
most all development in the direction 
of the landplane. 

It will not he easy thus to develop 
the wnterplane, since it will probably 
always involve more complicated de- 
sign problems than those of the land- 
plane, and it will necessarily be a con- 
siderably different type of craft: it will 
be none the easier for the fact that 
years of comparative neglect will have 
to be made up. But it must be done— 
and if we don't do it others will. 

These notes are an attempt to snrvcy 
the situation historically and technically, 
if somewhat incompletely, as it affects 
the military and naval outlook; the 
commercial outlook, which lias hitherto 
governed this situation, will now de- 
pend on what happens in those fields. 

Why call them “waterplanes” in- 
stead of “flying boats. The reason is 


a strong one because the latter term 
has now come to mean a craft which is a 
boat first and an airplane second; it 
has come to mean a large, bulky, slow 
aircraft which, however good a flying 
bout it may be, is a poorly performing 
airplane by comparison with the corre- 
sponding landplane. Kven most flying 
boat enthusiasts are now almost resigned 
lo accepting this inferior performance, 
for which they try and point out com- 
pensating advantages; but the fact re- 

The flying bout, as we now know it, 
has done and is doing good work. In 
some of its recently improved forms it 
is likely to be doing still better work 
beeuuse, before this war is over, the 
need for water-going airplanes will be 
so obvious that even their relatively low 
performance will have to be ignored — 
and they are all we have in the way of 
waterplanes. Moreover, even it, as I 
fully believe, the eventual wnterplane 
types will differ considerably from the 
present types in general layout, expe- 
rience with present flying boats must 
bulk largely in their design. 

Kven so, the fact remains that the 
term "flying boat,” now fundamentally 
associated with one type of airplane of 
inferior performance, is not to be used 
where water-going airplanes in all cate- 
gories is tile point under discussion. 

“Marine aircraft' - and "seaplanes” 
are also unsuitable terms because they 


Peacetime military viewpoints closely 
paralleled the commercial outlook : one 
could a ways get faster and faster laud- 
planes by building longer, wider and 
thicker concrete runways — so long as 
you were building them on your own 

them up or capture them, or so long as 

similar runways in peaceful foreign 
parts. It was a much easier process 
than trying to solve the many difficult 
problems connected with the design ami 
operation of waterplanes. 

Thus these debates on landplanes ver- 
sus flying boats were regrotable since 
they led to a competitive situation be- 
tween the two classes: should we have 
one or the other? Xo situation arose 
where the need for both was obvious 
and, since the landplane was the easier 
from almost every standpoint, almost all 
major development efforts were spent 
in the landplane direction. The water- 
based airplane remained the boat-which- 
tlew, and had to take such profit as it 
could from landplane development. 

So “aii-plane” has come to mean 
“landplane,” “airplane development” 
means "landplane development,” and a 
flying boat or seaplane is a landplane 
adapted as best it can he to water con- 
ditions. 

It is a useful approach to the prob- 
lems concerned if one considers — and 
one must do so seriously — what would 
have been the situation if the reverse 
had occurred, which might well have 
happened under different social condi- 
tions. Let us suppose that, for some 
reason or other, the airplane had 
developed as essentially a water-going 
craft. We should have adapted, adopted 
or segregated existing water surfaces 
for airports. Where these were not 
available we should havo built water 
runways as we now build land runways 
— which would have been a pretty sim- 
ilar undertaking. For coastal areas and 
areas with many large water surfaces 
the forced-landing and alternative air- 
port problem would be highly simplified 

military advantage, as the returning 
nighi-bomber has tragically discovered; 
for, whatever the problems of rough- 
water take-off may turn out to be, it 
will always be a relatively easy matter 
to get down safely on almost any sort of 
rough water. We should have developed 
and taken as normal, methods of serv- 
icing, handling, maintaining and re- 
fueling which might even have been sim- 
pler than our present ones. But the 
principal point I want to make here 
is that our airplanes would have had 
about the same performance as they have 
now, because we would have developed 
them to suit the surface medium from 
which they operated. 

For service in areas where water sur- 



Further indicative o I the current trend in design at large "waterplanes" is the tint released 
picture at the Glenn L. Martin Company's proposed 250,000-lb . flying boat . Glenn L, Martin 
states it will be able to carry 102 passengers each with 80 lb. of boggage, plus 2S.OOO lb. 
of mail ond cargo to London in 13 hr. As military transports, such planes could carry large 


faces could not be provided we should 
have adapted our waterplanes by fitting 
wheels to them and using them as land- 
planes — and we should liave moaned 
about the inferiority of the landplane 
because of this extra weight. Then per- 
haps, in campaigns in large areas where 
there were no large water spaces avail- 
able, we might have complained about 
tho lack of landplane development — al- 
though it will always be the case that a 
wnterplane can always be more readily 
adapted to land use than a landplane 
can be adapted to water. 

Such a situation never arose: it was 
never likely to. I mention it only to 
incite a change in mental attitude to 
the possibilities of the wnterplane. The 
need for wnterplane development will 

sons of the present war and the limita- 
tions which will arise in landplanes and 
their bases from extremely large sixes. 
The latter case might be taken care of, 
to an adequate if not an optimum ex- 
tent, by direct development on lines of 
present flying boats — which still leaves 
us to get “landplane performance” out 
of the smaller categories and hence to 
develop waterplanes on distinctive lines 
of their own. 

Why the Waterplane 
Has Not Progressed 

It must not be assumed that failure 
of the waterplane to keep pace with 
the landplane in performance is due 
to any inevitable inferiority. There are 


amount to one of those accidents of 
progress such ns happen in many 
brnnehes of engineering. 

An analogous case is that of the air- 
cooled radial engine as compared with 
the liquid cooled in-line. As far as this 
eountry was concerned, the latter had 
died, for all practical purposes, with 
the precarious 730 lip. of the Curtiss 
Conqueror of 1932 or thereabouts. Only 
for its survival and development in 
Europe it would probably never have 
been heard of again; whereas now a 
standard argument is whether it is in- 
is not better than the aircooled radial 
(the answer to the argument being, of 
course, that each is the better in the job 
to which it is better suited). If there- 
had been only aircooled radials or only 
liquid cooled in-line engines the powers 
available would have been just about the 
same as they are today — principally be- 
cause the basic factors are pretty much 
the same. The same applies to the rela- 
tive performances of landplanes and 
waterplanes. 

Here are some of the principal rea- 
sons for the neglect of the development 
of the high-performance waterplane: 
First and foremost, the development of 
the landplane has been easier; the turn- 
ing of a wheel on smooth ground is es- 
sentially simpler than the complexities 
of hydroplaning, and most people who 
can push a car out of a garage would 
not know how to launch or handle a boat. 

( Turn to page 288) 
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American 
Aircraft Training 
In the RAF 

The British have set up elaborate centers for preparing 
RAF maintenance and flying personnel to work with the 
American airplanes flowing to England in vast numbers. 
Mr. Cave also continues his observations of American 
aircraft at war in this article. 

By MYLES C. CAVE. Arialions" British Correspondent 


DESPITE AMERICA'S heavy respon- 
sibilities in Hie Pacific nine, large num- 
bers of United States airplanes arc still 
arriving in this country, and although 
great credit must lie given to United 
States industry, the real handout must 
go to the Allied Merchant Navy. 

New types are being introduced into 
the RAP with a lot less delay than pre- 


viously, and the three pursuits, M uniting. 
Lightning , and Airucnbru are going into 
squadrons in ever- increasing numbers. 

American airplanes have naturally 
been quite a problem to British officials 
for. like British machines, there are al- 
ways modifications to be made as the 
result of fighting experience. With 


comparatively easy to overcome when 
the parent firm is on the doorstep with 
trained personnel available. When the 
parent firm is up to 7,tl00 mi. away 
there are only a limited number of ex- 
pert service engineers available, so there 
is liable to be long delay in getting new 
types up to front line pitch. 

Recently the Ministry of Informa- 
tion gave newspaper men a break, al- 
lowing them the chance to look over a 
large RAF depot used exclusively for 
training instructors on American prod- 
ucts, overhaul and repair United States 
airplanes, motors, radio and instruments. 
In addition the depot has created special 
facilities for instructing both civilian 
and RAF staff to American aviation 
practice. From a small group of ex- 
perts used as instructors an organiza- 
tion has grown with semi-skilled and 
automobile service station hands which 
is handling complicated aero-mechan- 
isms and assemblies with 100 percent 
results. 

The whole organization was inipres- 

American like taking a quick trip back 
home. There were only two British air- 
craft, and these old types used for ur- 
gent transportation ot parts and eqilip- 

It is interesting to know that the orig- 
inal building forming this training 
school was built from the early packing 
cases from the ex-French Murglunrl 
bombers and erected by Polish labor. 
From those early days buildings have 

now house many self-contained sections. 



such as airplanes, motors, propellers, 
radio, instruments, etc. 

This British-Americnn depot is staffed 
mainly by British engineers, though an 
engineer from each of the large Ameri- 
can aircraft corporations is permanently 
stationed there and is responsible for 
any technical problems concerning their 
own company's products, and also for 
giving advice regarding instructions 
classes which are held both for civilian 
and RAF personnel. 

In formin'? such an organization the 
Ministry of Aircraft production had to 
face difficult personnel problems— ex- 
pert technicians in all fields were re- 
quired on British aii-planes, and, natur- 
ally, under such circumstances only a 
limited number of men were available 
for initiating training work on Ameri- 
can products. It would have been nor- 
mal to figure that the authorities would 
take the view that British airplanes and 
equipment should come first, but it must 
lie handed to the Ministry of Aircraft 
Production when they took the opposite 

to the servicing and instructing of RAF 
engineers in the technique of American 
ail-craft practice. 

Aeronautical engineering and proce- 
dure differs greatly in Britain and 
United States, and, Inking the inspec- 
tion side alone, staff have had to get 
acquainted with different thread forms, 
material, specifications and methods of 
construction which in many instances 
do not conform to the usual Air Minis- 
try requirements. Motor and radio de- 
sign differ widely from British stand- 
ards and such differences are liable to 
cause adverse comment under arduous 
service conditions if the technicalities 
of equipment are not adequately under- 
stood and correctly serviced. 

Apart from minor criticism during 
Ihe early months when all kinds of 
United States airplanes and equipment 
were pouring into squadrons and tech- 
nical facilities stretched to the limit, 
there have been no adverse remarks due 
to the speed with which the RAF ser- 
vice set-up has organized. Right 
through, American products have re- 
ceived lop attention. 

As the war goes on and greater ini* 
(Turn lo page 295) 


to become familiar with the characteristics of 

"Mustang." FIG . 3. Allison engines ready lor 

equipment assembly and repair depot in 
England. FIG. 4. The British are eagerly 
awaiting the Martin B-26 
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Thousands of modern machine tools equipped 
with Timken Tapered Roller Bearings for maxi- 
mum and lasting precision are working day and 
night to produce parts for the airplanes that 
will win the war. 

Shown in the photograph, with operator at the 
controls, is a Warner & Swasey No. 4 Turret Lathe 
machining Aileron Control Quadrants for the Bell 
Airacobra — one of the world's fastest and most 
deadly pursuit ships. 

In the Warner & Swasey plant, "precision" means 
what it implies — the highest degree of accuracy 
obtainable; nothing less. 

Timken Bearings have been used in Warner & 
Swasey machines for many years — on the spindles 
and at other vital points of precision and hard 
service. That in itself is convincing evidence of 
their superiority. 

Make your machines ready for whatever post- 
victory may bring; redesign now to increase your 
use of Timken Bearings. 

THE TIMKEN ROLLER BEARING 
COMPANY, CANTON, OHIO 


TIMKEN 
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B-24's in Quantity Production 

The B-24 is one of the 4-engine "heavies” which are revising the military textbooks. 
Called the Liberator by the British, these long-range, hard-hitting bombers are in ac- 
tion in all parts of the world. Here is described Consolidated Aircraft's mobile assem- 
bly line which sends them to the Allied Nations' Air Forces in ever increasing numbers. 


By J. M. GWINN, Jr. 


HEAVY BOMBERS LOOM LARGE 
in our planning for victory. One of the 
moat famous lighting ships in this class 
and one that has already won laurels 
in actual combat is the Consolidated 
B-24, called the Liberator by the British. 

The B-24 has seen action both in 
Europe and in the Pacific war area. 
Gen. H. H. Arnold, Chief of the Army 
Air Forces, credits this type of bomber 
with the destruction of a number of 


German submarines. This ship holds 
the Ferry Command record between 
Newfoundland and England— 2200 mi. 
in 400 min., an average ol .130 mph. 

final assembly line. Line assembly is 
used on most military airplanes that 
have reached the point of quantity pro- 
duction. But B-24 assembly is more 
than a line; it is a philosophy of manu- 
facture and its keynote is mobility. 
Every element that has to do with the 
process moves with the planes them- 

The building housing the line is 
merely a shell designed lo shelter the 


operation. True it has compressed air 
and electrical outlets, tracks for the 
caniages to roll along, overhead travel- 
ing cranes, racks for parts and templates, 
and electric motors at the end of each 
section of the line to move the assembly 
from station to. station. The point is 
that nothing in the way of essential 
tooling is fixed to the floor. Given an- 
other building of appropriate size and 
a few essential services, the line could 
be transferred overnight to a new lo- 

Some advantages of this philosphy 

1. Flexibility is provided for changes 




in design or in methods of production. 

2. Tooling is mobile. It may be re- 
moved, placed in storage or taken from 
storage and put into operation. No 
jig foundations are needed. 

3. Damage to the plant from mili- 
tary or other causes would create a mini- 
mum disruption to production. What- 
ever anyone thinks as to the likelihood 
of such damage, common prudence de- 
mands that it be guarded against. 

4. Schedules can be varied without 
disturbing the general arrangement. 
Jigs are arranged in tandem instead of 
in company front. Hence more jigs 
can be added to step up output without 
altering the physical set-up of the line. 

The line is oval-shaped ; it progresses 
up one side of the building and doubles 
back on itself to go down the other. 

To obtain space economy, the planes 
travel along the line at a 45-deg. angle. 
This arrangement nests them together 
nicely. The finished plane has a wing 
span of over 100 ft., but the 45-deg. 
angle enables it to be moved down the 
shop in a 74-ft. bay and back again in 


the aaembly along at a 45-deg. angle to make 


a 98-ft. bay besides providing an aisle 
and storage space. If the planes were 
carried along abreast, the increased floor 
space required would have cost at least 
$360,000. 

The electric motors for moving each 
section of the line are hooked up so 
the line may be moved either continu- 
ously or intermittently. The line is 
moved intermittently at present. The 
motors have suitable gear reductions to 
give the proper speed. For moving 
the line continuously, the 5-lip. motor 
used for intermittent motion on each 
section is backed up by a j-hp. motor 
with an additional gear reduction to 
give a comparatively low speed. This 
second motor operates through the 
armature shaft and gear reduction of 
the first, but is connected to it by means 
of an over-running clutch so that it is 
inoperative when intermittent movement 

Stations one to three, inclusive, unite 
the three major subassemblies; the 
wing section, the fuselage nose section 
and the fuselage tail section. These 


subassemblies arc brought from the 
Parts Plant by truck on a specially con- 
structed trailer, adjustable to handle 
any one of the three. The wing section 
is carried in a cradle consisting of front 
and rear concave supports, padded to 
prevent damage in transit. 

The fuselage sections arc carried on 
three-wheeled dollies, cross-braced with 
tie rods previously used for their sub- 
assembly. The wheel arrangement pro- 
vides three point support which avoids 
any changes in deflection due to the 
pull of gravity. In fact, the three-point 
principle is being incorporated into vir- 
tually all the new jigs built by Con- 
solidated. It makes the jig self-sup- 
porting and mobile independent of floor 
plates or other means of support. 

When used for transporting the 
fuselage sections, the rear cradle support 
of the special trailer is swung downward 
to the roadway cn hinges by the removal 
of two pins. With the trailer in this 
position, the dolly can lie run up on 
three tracks to bring its rear wheels 
directly over the trailer axle. The cradle 
support is then swung clear of the road- 
way for transportation to the final 
assembly line. 

Other subassemblies, such as outer 
wing panels, ailerons and rudders, arc 



Mi 



transported by truck using suitable 
wooden racks where required. Units 
furnished by outside vendors, including 
engines and propellers, are shipped in 
by rail or by truck. They can be un- 
loaded directly opposite the station at 
which they are needed on the line. 

Two crane runways run the entire 
length of the plant, one over each bay. 
Each runway supports two traveling 
crones used for hoisting large subas- 
semblies into place. 

The carriage which takes the B-24 
through its entire circuit of the line is 
built up of structural shapes and heavy 
tubing welded together. It consists of 
a framework having four vertical posts 
and eight wheels, one pair under each 
post. The square thus formed travels 
along one of its diagonals on three 
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pairs of wheels that follow each other 
along the center track arc pivoted and 
flanged. These guide the carriage. The 
two outer pairs of wheels are fixed and 
have no flanges. 

All the carriages in each section of 
the line are linked together with tie 
bars which fix their spacing and move 
them along when the carriage at the 
head of the line is pulled forward. For 
the first section of the line, the carriages 
are spaced on 46-ft. centers, but for the 
return section this dimension is in- 
creased to 65 ft. 

The tie rod is of binged design to 
take care of the change in center dis- 
tance. Only a single solid length is used 
along the first part of the line. The tie 
rod is disconnected as the carriage 


on a scmf-circular length of track for 
its return trip. When the tie rod is 
reconnected, it is swung on its hinged 
joint to its full length. A similar semi- 
circular length of track at the end of 
the final half of the line makes it pos- 
sible to swing the carriage into the 
starting station without additional han- 

Subassemblies come to the final as- 
sembly line with as much work as pos- 
sible already completed. Each structure 
is an integral unit itself, and all wiring, 
piping, sheaves, and connections are in 
place. All parts and subassemblies are 
given their last coat of paint before 
reaching the line. Retouching is done 
during lunch hour with a spray gun if 
necessary. 
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ASSEMBLY PLAN OF THE CONSOLIDATED B-24 . . . 




FUSELAGE NOSE ASSEMBLY 


GUN TURRETS 



Parts and subassemblies flow into the main line as indicated. Not shown are 
hundreds of component parts that go to make up the complicated structure 
of the modern bomber. 
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WING CENTER SECTION 

1. Wing set pins are installed on either side of the rear spar 
of the wing center section. 

2. The wing center section is lifted, using a lifting bar, in 
traveling crane. The angle of incidence of the suspended wing 
is adjusted by turning a crank at the forward end of the lifting 
bar. 

3. The wing set pins on the rear spar of the wings are guided 
into sleeves on the aft legs of the assembly line carriage. 

4. Capscrews on the forward leveling pads are set up to contact 
the spar flange, thus preventing slippage. All four leveling pads 
on the carriage are pivoted and can be adjusted vertically. 

MATING JIG 

5. The lifting bar is removed and the overhead mating jig is 
lowered to the top of the wing section. Sleeves attached to 
the jig are guided over the top ends of the wing set pins. 

6. Leveling pads on the overhead mating jig are clamped to the 
wing spar flanges. 


FUSELAGE NOSE SECTION 

7. The front nose attachment fixture is connected to the nose 
section bulkhead. The nose section is rolled into position under 
the forward end of the mating jig on its own dolly. Using the 
hoist of the lifting fixture on the mating jig, the fixture yoke is 
lowered and bolted to the nose attachment fixture. The lift 
strap for the aft end of the nose section is hooked to the hoist 
chains on the pushing fixture. The dolly hold- down strap : are 
released. With wooden props under the mating jig, the three 
hoists are operated simultaneously to lift the nose section. 

8. The nose mating fixture is received into and clamped to the 
pushing fixture. A chain fall operates the pushing fixture to 
move the nose section aft into mating position. 


FUSELAGE TAIL SECTION 

9. The tail section is rolled on its own dolly under the aft end 
of the overhead mating jig. Using the hoist of the lifting fixture, 
the tail mating fixture is lowered and attached to the tail section. 
The lift strap for the forward end of the tail section is hooked 
to the hoist chains on the pushing fixture. The dolly hold-down 
straps are released. With wooden props under the mating jig, 
the three chain hoists are operated simultaneously to lift the tail 
section. The suspension channel of the tail mating fixture is re- 
ceived into two clamps on the pushing fixture. The tail section is 
moved forward to the mating position by the operation of the 
pulley chain of the pushing fixture. 




9- Tail Lifting and 
Pushing Fixture 


The first step in aseinlily is to mount 
the wing section on the carriage. It is 
picked tip from the trailer by a sling 
in the traveling crane deposited in the 
four supporting posts. The wing sec- 
tion is squared in position by means of 
'/, angle guides with adjustable buttons 
on all four posts. All posts are ad- 
justable vertically by means of elevat- 
ing screws used to level the wing see- 

The muting jig is lifted in the travel- 
ing crane and placed over the wing 
section. This jig, as its name indicated, 
locates the wing and fuselage sections 
in their correct relative positions. Three 
such jigs are now used and carry through 
the first three assembly stations. At the 
third station, the jig is released and 
carried back by crane to the start of 
the line to be used over again. The 


is elevated it can be moved back into 
the wing section. The two other hoists 
are connected by cables and sheaves to 
maintain their relative positions on the 
trolleys, thus keeping the nose section 
square with the wings. 

The same procedure is used to hoist 
the tail section of the fuselage. Here 
the position of the pulleys is reversed 
with the single pulley at the rear carry- 
ing a straight beam passed through 
plates attached to the empennage con- 
necting holes. Hoisting and longitudi- 
nal movement are carried on as for the 
nose section. For additional stability, 
nose and tail fuselage sections arc held 
to the carriage with canvas straps. 

The three major subasemblies. posi- 
tioned on the center line of the fuselage 
in the mating jig, are then riveted to- 
gether. Outlet boxes for electricity are 


sunk in the Hour along the entire length 
of tha asembly line. Compresed air 
lines parallel the two outer tracks With 
connections spaced at short intervals. 
The mating jig is wired and piped so 
that a single connection to each service 
provides adequate outlets for all work- 
ing positions. There are three junc- 
tion boxes, each with four outlets and 
three air valves on each of the four 
sides of the jig. The riveting tools can 
thus be connected conveniently. 

The carriage is similarly wired but 
carries no air lines since the bulk of the 
rivets are driven at the first three sta- 
tions. However, the floor air outlets 
may be used directly at any station. In 
moving the carriages from one station 
to the next, the air and electric lines 
are disconnected, and wire and hose is 
cleared front the tracks. 



jigs are of welded tubular construction 
and are rigid enough to lie independent 
of deflection caused by gravity. 

With the wing section in place, the 
nose and tail fuselage sections are 
wheeled in on their dollies. At caeh end 
of the mating jig there are three chain 
hoists for elevating the fuselage sections 
into place. A positioning plate topped by 
a horizontal beam is bolted to locating 
holes in the bomber’s window mounting 
bulkhead of the nose section. The for- 
ward chain hoist hitches to this beam 
while a belly band is fastened between 
the other two hoists on the nose of the 


All hoists are movable along trolleys 
in the jig. That at the forward end is 
actuated by a pulley through lead 
screws so that when the nose section 
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The carriages have upper and lower 
work platforms upon which wooden 
flooring is laid. After the wing sec- 
tion is mounted, four auxiliary plat- 
forms are hooked to the carriage. These 
extend outward parallel to and on either 
side of each wing. Each auxiliary plat- 
form has two wheels in line with the 
direction of travel. A connecting walk 
between each pair of platforms leaves 
an inclosed well under each wing so 
that the landing gear can be installed 
and operated on the line. The two 
platforms at the outer corners of the 
square have hinged flaps which hang 
down for the first section of the line 
to give adequate aisle space in the nar- 

For the return section of the line, 
these flaps are swung upward to pro- 
vide additional working areas, and two 
more auxiliary platforms are hooked 
on ahead of the wings to provide the 
space needed in working on the nacelles. 

All platforms arc made accessible 
from the floor by means of light step- 
ladders which hook onto them. The 


ladders also have wheels so they can 
he moved along with the carriage. 

Portable stands enable the assemblers 
to reach high points on the plane. These 
are moved to any convenient location 
on top of the platforms. Ladders are 
also used on the platforms so the work- 
ers can readily climb to the tops of the 
wings. At one or two stations, special 
high floor stands are required to reach 
the front end of the nose section. 

The general plan of assembly is to use 
the first half of this line to complete 
all operations on the wing section and 
fuselage. This work involves a vast 
amount of detailed fitting needed to co- 
ordinate the three subassemblies and to 
add many small parts that could not he 
installed in the parts plant. On the 
second half of the line, major units are 
added to complete the plane. The ad- 
ditional space required by these units 
acconnts for the greater center to center 
spacing needed on this part of the line. 

While the assembly is still in the 
mating jig a radius rod is installed on 
either side between the nose section of 


the fuselage and the jig posts. These 
rods keep the assembly square with the 
jig all along the line. The Z angle 
guides used initially for squaring the 
wing section must be removed further 
along the line when the wing leading 
edges are installed. Were it not for the 
radius rod there would be nothing to 
prevent the assembly from pivoting on 
the fixture after the guides are removed. 

During the mating operation, bomb- 
well side panels, bomb racks, upper 
decks over the wings, cat- walk and bulk- 
head segments are all added. 

After the mating jig has been re- 
moved, the assembly moves down the 
first half of the line. The parts needed 
for the installations in these stations 
are located on racks along the line in 
convenient locations. 

A simple and convenient method is 
used to keep a record of parts on hand 
and to forestall shortages. All the 
parts needed at a given station are 
listed on a board hung on the side of 
the stand. Opposite each part is a 
hook which carries a series of metal 
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disks with holes in them like Chinese 
money. The disks are of two colors: 
rod and black. Each represents a part 
on hand ready for assembly. 

The red disks represent the minimum 
supply, which is the quantity required 
to last until a new lot of this part can 
be processed. The black disks indi- 
cate quantities in excess of the mini- 

As parts are used, the stock lead- 
man at each station removes the proper 
number of disks from each hook. When 
he gets down to the red disks on any 


part he is warned that he is dipping 
into his minimum quantity. 

At the right-hand side of each part 
are three columns: date below minimum, 
date listed and date of next supply. As 
soon as the leadman uses a part that 
calls for a red disk, he notes it in the 
first column. The stock chaser inspects 
these boards daily and records his list- 
ing of the parts in the second column. 
When he determines the status of the 
next lot of parts in process, he puts 
its completion date in the third column. 

Despite all precautions, shortages will 


occur. An advantage of this mobile 
method of assembly is its flexibility, and 
usually no delay is experienced in add- 
ing such parts at a later station. This 
practice is not desirable, however, as it 
interferes with precise timing on which 
the performance of the line is predi- 

Evcry effort is made to predrill all 
parts by the use of jigs so that rivet 
hole drilling during nsembly will be 
kept to a minimum. Predrilling is now 
done successfully on bomb-well side 
(Turn lo page 323) 
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War Production of Aircraft " 


Subject of Joint Meeting of the Detroit Section, Society of 
Automotive Engineers and the Engineering Society of Detroit. 



THAT DETROIT is decidedly aircraft 
conscious was evidenced by the enthusi- 
astic attendance at the SAE meeting 
June 8, of men who in the past have 
only been associated, with the automo- 
bile industry. The meeting took the 
place of the usual summer meeting of 
the SAE, was a one day affair and had 
one of the most interesting exhibits that 
has ever been shown at any SAE meet- 
ing. 

The exhibit was furnished by the 
Ford Motor Company, and not only 
showed the development of the airplane 
engine from the third Wright Brothers’ 
four-cylinder model to the latest super- 
charged Pratt & Whitney type built by 
Ford but indicated, with many other 
exhibits, how the auto industry has been 
converted to aircraft production. 

Engineering papers were presented 
during the day followed by an evening 
address given by Theodore P. Wright, 
assistant chief aircraft branch, WPB. 
Arthur Nutt, past president SAE and 
chief engineer of Wright Aeront t c 
Corp., presided. Col. Arthur W. Her- 
rington, president of SAE, was a sur- 


prise speaker, having just returned from 
his mission to India. The short talk 
which he gave was one of the high spots 

Seen inspecting the exhibition prior 
to the evening meeting were Henry Ford, 
Edsel B. Ford ami his son Iteusou Ford, 
Chas. E. Sorensen of the Ford Motor 
Company, Fred Zeder of the Chrysler 
Corporation, (). E. Hunt and Chas. F. 
Kettering of General Motors, Bill Stout 
and practically every chief engineer or 
production executive of the entire auto- 
motive industry. John A. C. Warner, 
general manager SAE and C. B. Wit- 
telsey Jr., of the New Yoi'k office, were 
in evidence throughout the day. Air- 
craft terms were handled as glibly, at 
this meeting, by automotive men as 
though they had always been in the air- 
craft business. 

The setting of the meeting was in the 
recently completed temple of engineer- 
ing, the Ilackhnm Memorial which graces 
the Detroit Art Center, and houses not 
only the Engineering Society of Detroit 
but provides one of the finest audi- 
toriums in the city for holding such 


meetings as this. It also houses the 
Extension Division of the University of 
Michigan. 

“United States fated to lead the 
world”, was the gist of Col. Arthur W. 
Herrington’s short but forceful mes- 
sage that struck a responsive chord in 
2,0110 or more engineers who packed the 
auditorium to overflowing. 

"Our nation is approaching its des- 
tiny," he said. “We are fated to be 
the leaders of the new world. . . There 
can be no peace hereafter nnless we 
now recognize that the principle of em- 
pire and economic exploitation of the 
rights of peoples must be brought to an 
end. 

“The most hopeful thing which I find 
upon arrival in this countiy, is that the 
President of the United Slates and his 
immediate advisers are fully abreast of 
the situation before us and thnt they 
have no illusions Concerning it. 

“Until you have flown 38,000 miles 
outside of the U.S.A. in two months 
vou cannot appreciate this country. The 
most claiming thing 1 heard on my re- 
turn to this country was the optimism 
which everyone seems to have about the 
war. This confidence of ignorance has 
brought too many countries to their 
knees. We have not come close to win- 
ning this war. We cannot possibly fin- 
ish this war this year,” he added. 

Col. Herrington, an Ordnance engi- 
neer, experienced tank builder and vet- 
eran of the last World War, has .just 
returned as one member of the five man 
mission to India, headed by former As- 
sistant War Secretary Louis A. John- 
son. Herrington referred all his listen- 
ers, who want to know the facts to an 
article, What Are We Fighting For?, 
written by Mme. Chiang Kai-shek, and 
published in the New York Times, April 
19, to Vice-President Henry Wallace’s 
speech on May 8, nnd to the Memorial 
Day speech of Undersecretary of State 
Sumner Welles. 

Harvey Mcrkcr, president of the 
ESI) and E. W. Austin, President of 
I he Detroit Section SAE both welcomed 
the guests. Thanks were extended to 
Carl F. Baclile, of Continental Motors 
Corp., nnd Peter Altman of Vultee Air- 
craft, Inc. who as respective SAC vice- 
presidents of Aircraft Engine and Air- 
craft Engineering were responsible for 
the papers and arrangements. 
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With 25 years experience in aircraft 
building and his present position Theo- 
dore P. Wright was well qualified to 
cover the comprehensive subject Our 
War Production Effort in Aircraft. 
Confidence is one of the first require- 
ments in the successful prosecution of 
a war . . . We must have confidence in 
our cause, our state, our leadership, our 
army ami navy, and our equipment he 
explained. . . Our equipment is second 
to none and superior to most. . . . We 
have benefitted from the experience of 
the English with their two years of 
front line work. . . Our production is 
ahead of schedule. . . We have only 
started our production, it will be three- 
fold in 1943. These things shonld con- 
jure doubt and fear in Hitler for the 
doom that is waiting for him”, were 
some of the other points he mentioned. 

“Production”, he continued, “depends 
upon materiel, management, machines, 
material and men.” 

"Changes have to be rapid in military 
aircraft for three reasons,” he said, 
Modernization, Standardization and Re- 
finements. The first is due to lessons 
learned at the front, the second, to elimi- 
nate dual production lines and the 
last, to delight engineers nnd give pro- 
duction men headaches.” 

He complimented the automotive in- 
dustry indirectly when he said, “It took 
them longer to get started than we ex- 
pected but once in production it has been 
going faster than we expected.” 
Machine tools were vitally important 
in getting started. According to bis 
figures there was a 100 percent increase 
in machine tool deliveries in 1941 over 
the previous year and 1942 will step 
this up 25 percent more. In 1941 we 
did not have tools enough. We are just 
now beginning to have material supply 
troubles and they will get worse as pro- 
duction steps up. In 1941 there was no 
shortage of labor but it is getting bad 
in 1942. Women may be the answer. 
Only one percent of the employees in 
the aircraft industry were women in 
1941. In 1942 they will average about 
10 percent in aircraft building and 5 
percent in engine building. By 1943 the 
percentage should lie 40 and 25. 

Fifty-hour weeks are the average of 
the industry right now. Two shifts are 
used where labor is scarce and three 
where it is more plentiful. 

Wright pointed out one great truth 
that should be quoted, “Democratic gov- 
ernment is inefficient because it is based 
on a system of checks and balances. All 
agencies have veto power but few have 
power to get something done.” 

He nlso emphasized the need of serv- 
ice and spare parts in the field. Those 
things which are determined by war ex- 
perience. “A reconditioned aircraft at 
the front is worth thousands that are 
8,000 miles away,” he said. 


"Few people have understood what 
conversion has meant to the automotive 
industry. Of the old equipment avail- 
able, 35 percent was the highest avail- 
able and probably 15 percent was the 
average for the entire industry. Even 
many of the buildings were unsuitable. 
The real contribution that came from 
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two industries, however, will do oil ol' 
us good. . . Subcontracting has moved 
ahead steadily since March 1941, when 
15 percent of the work, on a dollar ba- 
sis, was subcontracted. . . Today it lias 
reached 36 percent." 

In conclusion he said with pride that, 
'•In 1941 the Axis was building two 
planes to our one. This year will find 
us building as many as they are. We 
will more than double that in 1943.” 
Altitude Performance of 
Oiling Systems 

At the morning session, two papers 
were presented, both on the same sub- 
ject but from different aspects. J. 
Dolza covered the theory and test meth- 


comparable with high altitude (light 
conditions but it is completely mobile 
so that any altitude conditions can be 
simulated. In other words, the effect 
of climb and dive can be duplicated and 
furthermore slow barrel rolls can be 
tried while the system is under test. 
The system was developed to determine 
practically every flight condition that 
an Allison aircraft engine oiling system 
might experience. 

The altitude chamber was built so as 
to eliminate the large errors in measure- 
ment of oil and coolant flow encountered 
when the system being tested was sur- 
rounded by room pressure and only the 
oil and coolant were subject to the low 
pressure simulating altitude operation. 



ods used by Allison Division of General 
Motors Corporation while H. C. Kar- 
eher of the same organization told how 
the actual altitude flight pereformance 
compared with the theoretical and test 
chamber results. S. K. Hoffman, Avia- 
tion Corporation, Lycoming Division 
presided as chairman at the meeting. 

The construction of the altitude test 
chamber was fully described by J. Dol- 
za. This test chamber was particularly 
interesting because it not only provided 
means of testing the oiling system of an 
engine under low pressures that are 


'The altitude test chamber is a steel 
drum, 6 ft. in diameter and 10 ft. long 
with a glass enclosure at one end so that 
all the gages, which are located inside 
the chamber, can be observed and pho- 
tographed for permanent record pur- 
poses. Placing the gages inside the 
chamber made it possible to eliminate 
corrections and simplify the set-up of 
the test apparatus. The chamber is 
mounted on ball bearings on a frame 
so that the chamber can be rolled around 
its longitudinal axis. The frame which 
supports the ball bearings is mounted 
in trunnions. Thus the whole test cham- 
ber can be inclined in the vertical plane 
to simulate the attitude of climb ami 
dive conditions. 

To facilitate tests the set-ups are 


made outside of the altitude chamber 
aud inserted in it. They not only carry 
the entire crankcase engine oiling sys- 
tem, oil tubing aud pumps but also all 
the electric driving motors and all the 
gages that are needed for the test. The 
gages are all located at one end of the 
set-up so that they can all be observed 
through the glass end of the altitude 
chamber and photographed for record 
purposes. 

One important feature of the test set- 
up is the use of a constant oil tank 
level. The purpose of this was to deter- 
mine the effect of oil level in the tank 
upon pump capacity. It has been found 
that oil pump How changes with varia- 
tions of oil level in the airplane oil tank 
while it docs not change appreciably 
with oil level in the crankcase if the 
mixture of the air and oil supplied to 
the scavenger pumps is equal to the 
stabilized flow. 

What Test Chamber Taught 

The author then reviewed some of the 
findings from altitude changes aud gave 
the fundamental formulas for analyzing 
performance, Then the experimental 
corroboration of the theory was given. 
Internal and external tooth pumps were 
both discussed. The three most im- 
portant causes of pump displacement 
loss were given as: internal leakage be- 
tween the pressure and intake sides ol 
the pump-, incomplete filling of the 
space between the teeth and the most 
serious, aercation of the liquid being 
pumped. 

The flrst problem is controlled by end 
play and radial clearance and is very 
important because it determines the 
priming time. This loss, due to leakage, 
may average six percent. 

Incomplete filling of the tooth space 
occurs when the pressure at the intake 
side of the pump is not large enough 
to overcome the centrifugal force im 
parted to the liquid by the gears plus the 
acceleration force needed to fill the tooth 
space. This is influenced by the vis- 
cosity of the oil and the oil pressure 
drop due to restrictions in the oil lines, 
also pump internal pressure losses al 
the intake. The test were run to prove 
at whuf maximum altitude the pressure 
ceased to he sufficient to fill the tooth 
spaces. This problem brought out the 
difference in altitude at which slow 
speed and high speed oil pumps ceased 
to operate at full efficiency. A 4,500 
rpm. pump reached its maximum at 
11,000 ft. altitude while a 2,750 rpm. 
pump did not start to fall off until 1S,- 
000 ft- had been reached. 

Restricted Oil Lines 

Kestrietions in the oil lines were 
equally important, if not more so, be- 
cause they could be added by the air- 
plane builder without the knowledge of 
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the engine builder. How important this 
is was shown by the figures showing the 
effect of increasing the oil tank supply- 
line from 1 to 14 in. With the smaller 
line 12,000 ft. was the best altitude ob- 
tainable while 18,000 was possible with 
the larger tubing. The internal pressure 
losses were 7 lb./sq.in. and 3 lb. respec- 
tively. 

One of the most serious problems, 
according to Dolza, was aeration of the 
oil. This increases rapidly as the pres- 
sure in the oil tank is reduced by alti- 
tude, up to the pump critical altitude. 
There arc several important ways to re- 
duce it. How serious this aeration is 
may be gleaned from these facts given 
by the author. Inclusion of five percent 
air in the oil will cause a loss of twelve 
percent in oil pump capacity due to 
the expansion of the included air. It 
will bring the altitude limit down from 
38,000 ft to 24,000 ft., with a 14-in. 
suction line, but this will fall to 11,300 
ft. if file ship lias a 1 -in. oil pump feed 
line instead. 

Prompt Pump Vital 

l’ump priming is important too, as 
in-line engines have two scavenger 
pumps, one for climb and flight the 
other for glide and dive. It is of vital 
importance that these pumps prime 
immediately after a change of flight 
attitude otherwise the oil pressure pump, 
utter exhausting the oil supplv in the 
tank, will he unable to supply oil to the 
bearings. After momentary interruption 
only rapid priming will restore oil to 
the engine bearings before failure 

While priming the oil pump acts ns 
an air compressor. A gear pump there- 
fore has to compress air from approxi- 
mately atmospheric pressure to the out- 
let pressure represented by the oil head 
between the scavenger pump and tank 
inlet. This is affected by the check 
valve sometimes used on oil coolers, also 
the viscosity of oil and its temperature. 

The author claims that a scavenger 
or oil pressure pump with lubricated 
gem's and close clearances will always 
prime at any altitude if no rheclc valve 
is opposing the air discharge train the 
outlet side of the pump. Also a si-av- 
enger or oil pressure pump with lubri- 
cated gears and manufacturable clear- 
ances, that has to dispose of inlet nit- 
before the bulk of oil reaches the gears 
will not prime when a check valve at 
the outlet side retains a back pressure 
greater than the air pressure Chat the 
pump can produce. 

Briefly the successful pump design- 
er and manufacturer should reduce gem- 
clearance to a minimum; suction head 
to a minimum and cheek valve pressure 
to a minimum and also provide lubrica- 
tion for gears. The oil cooler manufac- 


check valves to control temperature of 
oil cooler or provide large uir valve or 
orifice for quick discharge of air from 
scavenger pump during priming time. 

Oil Supply Tanks 

Here are some of the facts learned 
about tanks during these tests. Some 
pendulum types of oil tanks have been 
found satisfactory for slow roll, dive 
and climb with 30 percent oil in the 
tank. Tanks without pendulum are not 
satisfactory in the roll maneuvers. Tanks 
with huge horizontal dimensions rela- 
tive to vertical dimensions are not satis- 
factory cither in dive or climb. Oil tanks 
for pursuit airplanes should be capable 
of maintaining an oil supply in all 


cooperative study. This is mandatory 
during a critical war period. 

One case was related by Karcher 
where the engine manufacturer's oil in- 
let line of 11-in. diameter was reduced 
by a fitting drilled to only -j-iu. diam- 
eter. By increasing the oil supply line 
i in. and providing a new streamlined 
fitting a substantial gain was obtained 
in flight test. Removing \ in. from the 
hopper sump sleeve gave an additional 
gain. This increased the effective make- 
up oil head and raised the hopper level 
so that time for de-aeration was length- 
ened. Relocation of the temperature in- 
dicator bulb which protuded into the 
oil line at a critical point also improved 
the performance. In test flights the 



flight altitudes which the airplane can 
make, including slow ban-el rolls. 

H. C. Karcher, also of the Allison 
Division, emphasized the need for air- 
craft manufacturers lo follow engine 
manufacturer's installation specifica- 
tions. Streamlining of the fuselage has 
required the shrinkage of frontal area 
and the removal of many engine acces- 
sories to remote parts of the airframe. 
Oil lines had to lie lengthened and com- 
promises made lo maintain air balance. 
These changes have been very embarass- 
ing to the engine manufacture who has 
been called upon to explain engine fail- 
ures, due to lack of lulfl-ication. In every 
case of engine oil pressure difficulty 
which has come to our attention, satis- 
factory operation has been attained by 


centrifugal calling methodi, which replace 


tooling hare been changed to accommodate 


trouble recurred and this time it was 
found that the new fittings had been de- 
signed with too light flanges and that 
normal wrench torque warped them out 
(Turn to page 323) 
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Engineering Release 
For Mass Production 


By L. N. PIZZUTO 

« Engineer, Airplane Division, Curtia-W right Co r f 


MORE THAN FIVE YEARS ago it 
became evident that our existing re- 
lease system could not meet the prob- 
lems created by the accelerated volume 
of business and the numerous changes 
in designs and construction methods 
occurring during the time of produc- 


rapid accumulation of data originating 
from changes in design. 

The increasing need for more pro- 
duction in less time dictated the neces- 
sity for getting production orders to the 
shop with the least possible delay. The 
need for lot release controls became ap- 
parent to avoid the production of shelf 
stock which would soon become obsolete 
with design chapges, making it neces- 
sary to rework or to scrap full stocks 
of these finished pails. 

When the production of an order was 
finished, the problem of completing the 


changes in the records- of the parts and 
drawings actually used in the construc- 
tion of this job was so large that delays 
and inaccuracies in the preparation of 
the parts list catalog seemed almost in- 
evitable. 

The prospect of a tremendous in- 
crease in the personnel required for the 
manual writing of work orders and for 
the preparation of numerous lot releases 
to the shop, suggested the mechanization 
of the procedures. 

As a result of considerable study, the 
release section of the engineering de- 
partment was established and the pres- 
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the application of the electric automatic 
recording and accounting machines of 
the International Business Machines 
Corporation to the procedure. 

A single transcription of the data to 
the electric accounting machine card in 
the form of punched holes, and the veri- 
fication of the accuracy of the tran- 
scription, by the use of a standard key- 
board machine, are the only manua 


curate unchanging record of the pro- 

'"card records are automatically sorted 
to sequence according to the grouping 
arrangement desired and the printed 
transcript records arc automatically 
prepared at the rate of 80 lines per 

The punched card records with the 
I electrical accounting machine are used 


automatically to produce the printed re- 
lease sheets, release sheet changes, bills 
of material, parts lists, index file rec- 
ords, etc. 

The use of the original card for all 
these purposes assures complete accur- 
acy and perfect agreement of the data 
for an item of detail in all the tran- 
scripts and file records in which it is 
recorded. 

Thousands of items are specified in 
the production of an airplane and the 
transcript record for a single item was 
repeated many times in the writing of : 
Shop Function 
Shop Release Records 
Production Order Records 
Work Orders 
Material Requisitions 
Chart Card Forms for the record of 
production by the "crib” personnel 
of the shop department 
Engineering Function 
Preliminary Parts List 
Engineering Order 
Alphabetical Order 
Numerical Order 
Price List in Numerical Order 
(Text Follows Chart) 


The masses of military airplanes that are flowing out the 
back door of the nation's aircraft plants represent an incredible 
amount of detailed paper work. Before a single plane rolls off 
the assembly lines, the greater portion of this work must be 
completed. Upon the rapid, accurate completion of this work 
depends the flow of production. Two specialists in mass pio- 
duction, the Curtiss- Wright Corporation and the International 
Business Machines Corporation, got together on this problem 
and the following story tells what they accomplished and how. 



CURTISS -WRIGHT ENGINEERING RELEASE SYSTEM 
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In the shore there are 13 basic tran- 
scriptions for the record of a single 
item of which there are thousands. Veri- 
fication of each transcript to assure 
complete accuracy and agreement in all 
the records, of the part name and part 
number, required a tremendous amount 
of clerical effort and resulted in un- 
avoidable delays to make corrections. 

Under the present system, with the 




use of a single master card, the previous 
repetitious manual writing and rewrit- 
ing of the record for an item of detail 
is eliminated. 

Releases to the production order de- 
partment arc now made in from one to 
three days as compared with the time 
of from one to two weeks required 
under the previous system and complete 
hills of materials can now he produced 
within ’one or two days after the final 
release of the order, whereas the time 
of six men from four to six weeks was 
previously required to do this work. 

All the changes in specifications are 
promptly incorporated into the release 
records. When the production of a job 
has been completed, the original cards 
which were used in publishing Releases 
and Changes notices are removed from 
the files and are used for the prepara- 
tion of the final parts list catalogs, price 
lists, etc. Therefore, the completion of 
this work is vastly facilitated by the 
automatic machine production of the 
transcript records, and of equal im- 
portance, there is an assurance of ac- 
curacy in the results that cannot be so 
reudily and conveniently attained under 
any other method. 

By way of important additional func- 
tions of the system, lot release controls 
are established and the fabrication of 
parts for shelf stock is eliminated. Re- 
lease changes are published promptly. 
Ibe new cord records are placed in the 
files and the superseded records are 
removed to maintain a current status of 
the active files at all times. 

This punched card system lias also 
been extended to the automatic prepara- 
tion and group set-up of production 
master cards, release cards, work order 
cards and chart cards, for the shop. 

The above records, now automatically 
reproduced from the original punched 
cards at the rate of 100 cards per min- 


ute, were previously haml-writteu and 

manually sorted to groups. 

Among the many other functions of 
the system which previously could not 
be accomplished, due to the lack of suf- 
ficient time, are the preparation of : 
Purchased Parts List 
Tool Schedule Report 
Orders in the Shop (at any time) 
Engineering Hold-Ups 
Cancellations 
Changes 

Changing of Operation Sheets (Rout- 
ing) 

With the great increase in the volume 
of orders and the unusual demands of 
production during the past year or two, 
satisfactory release controls and other 
more efficient procedures have been 
maintained at all times, without com- 
paratively large increases in personnel 
and equipment. 

A casual glance at this engineering 
release system would lead one to be- 
lieve that it is a complicated set-up. 
However, it must be borne in mind that 
the duplication of cards and the auto- 
matic tabulation of data sheets from 
the cards is performed with almost in- 
credible speed on the International 
Business Machines. With this speed of 
duplication it is possible and economi- 
cal to establish a number of controls 
that would not be feasible under a man- 
ual transcription system. Without such 
controls, materials, waste and time loss 
would be considerable. 

When one considers the volume of 
work done in the Curtiss-Wright engi- 
neering release section in keeping with 
the volume of production at Curtiss- 
Wright. it becomes evident that the 
compactness and orderliness of the in- 
stallation and the minimum number of 
personnel require to do the work is a 
tribute to the efficiency of the system. 


TOP: The IBM Automatic Reproduction Punch machine is the basic machine at the Curtiss- 
Wright engineering release set-up. All or any part of the punched data on one set of cards 
may be automatically transferred to another set in any desired sequence with this machine. 
LEFT: The IBM Collator is used tor merging or matching hies at cards in identical numerical 
sequence. In the Curtiss-Wright release system, the machine is used to match the Routing Master 
card with the Production Master. BELOW LEFT: To assure transcription accuracy, the Verifier 
machine detects any error that may have been made in the punching. BELOW CENTER: One at 
the very few manual operations necessary in the Curtiss-Wright releose set-up is the punching 
of Engineering Master cards from rough release sheets. BELOW RIGHT: Tabulating Releose 
sheets from Engineering Master cards at the rate of 80 cards per minute. 



The Story That Must Be Told 



Two men who know the story best: Don.il d Nelson. Chief of the U.S. War Production 
Board, and I right i Oliver Lyttelton. Great Britain's Minister o 1 Production. 


B etween the lines of today’s war news is 
written a story that is even more vital than 
the news itself. For through that storv we begin 
to discern the pattern of victory, not yet complete 
in all its details but increasingly clear in its 
essentials. 

It is the amazing story of how American indus- 
try has responded to the call for the weapons of 
total war, of how its technicians, workers, and 
managers are driving through an unprecedented 
task of fantastic size and complexity. 

France fell in June 1940. During that month 
this country produced about SI 50.000,000 in 
war goods. By June 1941 the Nazis had overrun 
the Balkans; and in that month our war produc- 
tion was 5800,000,000. The fateful month of 
December 1941 gave us an output of SI, 800,- 
000,000— an increase better than tenfold in eight- 
een months. And in May 1942 cur total expen- 


ditures for war equipment and supplies mounted 
to the staggering total of 53,500,1)00,000. 

This is an increase of twentyfold within two 
years, of itself a stupendous industrial achieve- 
ment. But what is even more important, that 
achievement already is making itself felt the 
world over— in the Orient, in Australia, in Libva, 
in Europe, in the Coral Sea, at Midway Island, 
at the Aleutians, and wherever else we find a 
battlefront manned by free men. 

To accomplish it, many industries have been 
pouring out war materials at a rate that only 
six months ago did not seem even remotely pos- 
sible. Starting from scratch, our factories have 
turned from their peacetime jobs, first to meet 
and then to surpass the most hopeful estimates 
of what might be expected of them. 

To do this they have drawn heavily upon all 
of their resources. Their skilled and unskilled 



man-power has thrown into the task a war-born 
will to work; their research staffs have bent to it 
all of their scientific resources; their engineers 
have applied to it their utmost ingenuity; their 
executives have devoted to it the full measure of 
that managerial skill which has won for American 
industry the respect of the modern world. 

For the first time in history we have pushed 
the accelerator of the world's greatest engine of 
mass production down to the floorboard. Always 
in times of peace, factory men have had to gear 
production to what the markets would take. But 
now the market they are called upon to serve 
is hungry for the last ounce of potential output. 
For war confronts industry with a demand limited 
only by its capacity to produce. 

During these feverish months, while a des- 
perate world has watched breathlessly to see how 
American industry would perform as the arsenal 
of democracy, we of McGraw-Hill have followed 
with mounting pride — at times almost with won- 
der— a new miracle of industrial achievement. 

Some day the full story of this American in- 
dustrial effort will fill a brilliant chapter in the 
epic history of our times. Meanwhile it would 
be premature to celebrate the completion of this 
task. For victory has not yet been won; that still 
lies at the far end of a road that we may find 
to be long and arduous. 

But even now we can be certain of one essen- 
tial of that victory. American industry is doing 
its job; it is delivering all that the people have 
asked of it — and more. 

As I have watched with my associates the un- 
folding of this picture, I have wished that it were 
possible to broadcast it, in full color and wealth 
of detail, to the people of America, so that they 
could understand at least, in part, the job their 
industry is doing for them. It would help, it 
seemed to me, if the men of industry themselves, 
each so intent on his own task, knew what their 
fellow-workers in other fields have been doing. 

However, the managers of industry have been 
far too busv doing to talk. They are going to be 
just as busy for some time to come. Naturally, 
many details are yet to be spread upon the 
record and, indeed, the full story cannot be 
told. But that part of the story that can be told 
is well worth the telling and the hearing, if only 
for its revelation of the spirit of an awakened 


America, throwing its all into the fight against 
the tyranny that has brought so many of the 
world’s little people under its heel. 

The 1941 war production of the United Nations, 
exclusive of the United States, equalled the total 
1941 war output of Germany with all of its captive 
plants and enslaved labor. Since Germany's 1941 
operations were at maximum capacity no further 
increase is possible. British output has been expand- 
ing to the point where its 1942 production is con- 
siderably ahead of Germany's. 

In May 1942 American war production passed 
the British output 50 days ahead of schedule. In 
1943 it will be 3 times that of the British. 

This has been brought about under the lead- 
ership of Donald Nelson and the War Produc- 
tion Board, the Army, the Navy, the Maritime 
Commission, with the cooperation of manage- 
ment and labor. It has been furthered by the 
cooperation of Oliver Lyttelton. British Min- 
ister of Production, and other British production 
authorities. 

But the story goes far beyond that. It gives 
us a glimpse of the America as it will emerge 
from this war, its industries again setting world 
standards of production, which will become the 
spearhead of our post-war economy. 

This is a story that cannot be adequately told 
in generalities. It must be told in some detail. 
For instance, the great accomplishments of the 
machine tool industry, the great forward strides 
made by the aviation industry, the tremendous 
achievements of the chemical industry, the amaz- 
ing conversion of many industries will warm the 
hearts of Americans. 

These aspects of the subject deserve the full- 
est treatment and will be told month by month 
in these pages until the story has been completely 
unfolded. We will try to give a concise overall 
picture of the war job that industry has done and 
still is doing. You will find it a thoroughly Amer- 
ican story of high American achievement in which 
every American can take pride and from which 
every American can take hope for the future 
of his country. 

The story is far too significant to be withheld 



President. McGraw-Hill Publishing Company, Inc. 


THEY DID IT! 



They flew over trackless sea into 
the setting sun of Nippon! 
They hit their objectives right 
on the nose and winged their 
way safely back to base. 

How they did it is no small cause 
for wonder to the man who is 


used to following highway signs. 
But to the skilled pilot who flies 
with precision instruments, the 
route is clearly marked. 

Such are the instruments of 
every type built by Kollsman for 
fighting aircraft of the United 
States and Allied Nations. 
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Work Simplification 
Can Speed War Production 

Existing plants and machinery could increase war production at least 50 percent, 
without overworking employees, the author maintains. He tells how this can be 
accomplished through the application of principles of work simplification. 



BETTER USE OF MEN and machines 
could increase our war production now 
by at least 50 percent. This does not 
mean we have to overwork the men; 
this docs not mean more speed ; it means 
just using common sense. 

Why do I say this? Because it has 
already been done by such firms as Vul- 
tee Aircraft, Du Pont, Johnson & John- 
son, Johns-Manville, Bakelite, General 
Foods, Republic Steel and many others. 
It is being done right now by a few 
firms on the manufacture of aircraft, 
gas masks, military radios, explosives 
and ammunition. It could be done by 
every manufacturer in the country, and 
would help us to live up to and exceed 
the pledges made by the President and 
Donald Nelson. 

How will we do this, you ask? By 
immediately training all workers in the 
simple fundamentals of work simplifi- 

We All Resist Change . . . 


By ALLAN H. MOGENSEN 

cation. By overcoming the old supersti- 
tion that man has been subdued by the 
machine. Bv again reaffirming the im- 
portance of man, so that we bring out 
not only the best of the machine, but 
the best of the man. 

Unless we do this, it is doubtful if we 
can bring our output of necessary war 
materials up to surpass that of the Axis 
powers in time to avoid the loss of many 

If we ran every possible plant that 
can be converted to war production 108 


hr. a week, we still will fall far short 
of balancing the man-hour advantage 
of Germany and Japan. 

This additional man-hour effort needed 
cannot be achieved by just employing 
more men. To add another twenty- 
billion man-hours yearly calls for eight 
million additional workers. This force 
is not available, and it is doubtful if 
it can be made available by training, up- 
grading, further employment of women, 
and opening new fields for negroes, in 
the time at our disposal. 

Nor will going to a longer work week 
alone solve the problem. It is true that 
by adding new employees, transferring 
many more from non-war into war pro- 
duction, eliminating all work stoppages 
and extension of the work week we can 
add about six billion man-hours a year 
to our armament effort. But this is far 
short of the balance of man-hours we 




Drilling Bushings for Tail Wheels 

LEFT: Worker mounts air drill in brocket, connects air hose, while his 
assislonl climbs ladder and places a piece of pipe to serve as a lever. 
Operation is repeated to drill bushing on the other side. RIGHT: Pul- 


leys costing ten dollars ore installed and attached to lever which 
actuates two drill motors at once . Time is reduced 80 percent and only 
one operator is needed to watch drills and apply cutting oil. 


need to win this war of production. 

Aftl one grave danger of trying to run 
our production plant 168 hr. a week is 
that for a considerable time we will have 
to ask our foremen, supervisors and 
executives to work excessively long 
hours. This will result in a completely 
fatigued group of industrial leaders, and 


tired leaders don’t get results. Imme- 
diately on the outbreak of the war of 
1914-18 very long hours of work became 
the rule in Great Britain, not only for 
men but also for women and young per- 
sons. Early in 1915 it became apparent 
that while long hours could be worked 
with advantage for short periods, con- 


tinuous overtime very soon produced 
lassitude in the workers and adversely 
affected the quality and quantity of 
their work. A reduction of hours in 
certain munition factories lead to an 
increase not only in hourly output, but 
also in total production. We should 
not make that mistake here. Over-time 
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The Japs have been applying principles of work simplifica- 
tion for many years. Mr. Mogensen reports that in 1931, without 
permission, they translated his book Common Sense Applied to 
Motion and Time Study into Japanese. A friend who visited Japan 
in 1935 told him that in one plant they had applied motion economy 
principles to wrapping soap so well that their costs were far below 
those of the most modern American automatic wrapping machine. 
Similarly, Germany has made intensive studies of all sorts of jobs with 
the motion picture camera in an effort to improve methods. 


is u temporary solution, but cannot be 
relied upon for the long pull. 

Uudouotedly many people will want 
to work harder and produce more. How- 
ever, wanting to do more is not enough. 
Few people know how to increase their 
output. Many of them will lind tlicni- 
selves in the position of most industrial 
executives today — too In tsy to be effi- 

The answer is not to work longer, 
harder, or faster, but to increase our 
productivity. I do not say increase pro- 
duction. I say we must increase pro- 
ductivity. Please note this distinction. 
This does not mean working harder or 
faster, but means using our manpower 
and our machine c.impmcnl more effect- 

It means finding out the simplest way 
of doing eaeh job, and the right way 
is usually the easiest way. We don’t 
ordinarily do things the right way. In 
fact, the right way of doing anything 

Usually we don’t do things the right 
way until we have to. often only when 
it is a matter of life and death. Let me 
illustrate : 

Can you visualize the scene? A pa- 
tient lies on the operating table in a 
modern hospital. The surgeon has made 
the incision, and then he starts to limit 
around for certain instruments. He ex- 
claims frantically, “where are the in- 
struments we need? Has anyone seen 
them?’’ “Oh. yes," someone says, "We 
had those up in the other operating 
room yesterday." "Well," says the sur- 
geon, sitting down, ‘‘send some one up 
for them, we'll wait.” 

No, you can't visualize such an occur- 
ence, because it could not happen. In 
the operating room, every instrument 
is in place, usually two or three of each 
one. The surgeon does not stop work, 
look over the instruments and say, “Miss 
Williams, I think 1*11 take those large 


artery forceps over there." No, the in- 
strument nurse has already anticipated 
his needs, has the proper one ready, 
and places in his outstretched hand 
without his ever raising his eyes. Why 
is this? Because here every fraction of 
a second eounts, it is a matter of life 
and death. 

The story is told of a famous surgeon 
who was to perform a serious operation. 
Every second counted. Before starting, 
he turned to his assistant and said. 
“Time is of the essence — Let's not 

Walter Dill Scott, president of North- 
western University, lias said, “It is 
more than probable that the average 
man could, with no injury to his health, 
increase his efficiency 50 percent." Wal- 
ter Pitkin says. "Yon can double your 

Not one person in a thousand under- 
stands the laws of motion economy as 
applied to human effort, and of those 
who understand these principles, not 
one ill a hundred practices or applies 
them. These principles, developed 
many years ago by Frank B. Gilbreth, 
are so simple that when they are prop- 
erly presented most people exclaim. 
“Say, that is just plain common sense.” 
Yet in even the most efficient manufac- 


turing plants you find them being vio- 
lated on every hand. 

To illustrate this, let us take one of 
these principles. This is based on the 
well-established fact that if one uses a 
full body movement instead of a finger 
or wrist movement, the operation takes 
longer, is far more fatiguing, and is 
less accurate. Applied to a workplace 
with the operator in a seated position, 
we find that the hands and arms de- 
scribe two sets of working areas. Yet 
despite this obvious fundamental, most 
of our tables, desks, workbenches, and 
machines are designed incorrectly. 

As an illustration of this, the piano 
keyboard has always been arranged in 
a straight line. This was of course 
made necessary by the mechanism in- 
volved. As a result, the motions used 
in playing n piano are complex. The 
keyboard of the old-fashioned church 
organ was similar to that of the piano. 
However, when they came to design the 
modem theater organ, they wrapped 
the keyboard around the organist, thus 
applying principles of good motion 
practice. 

A few of our most modern industrial 
plants, bonks and offices have applied 
this principle in the design of their 
( Turn to page 310) 


Assembling Electrical Parts 



Assembling Air Buffers 

Method* o I assembling an air buffer o 1 Vuttee are studied by Foreman 
Dick Meqorden. with J. M. Druliner checking time required (lett). 
Scattered materials and use of rise slows operation . From the study 


and time required is shortened by 46 percent. 



niently on the work table, man on lett 




within eosy reach, while terminal boi to be assembled . 






We’re signing this pledge 

8y7fio(/sa/?t/s 

TO HELP AMERICA BUILD A 
PLANE EVERY 8 MINUTES 


FOREWORD: In April a Joint 
Labor-Management campaign was 
launched at Goodyear Aircraft Cor- 
poration in cooperation with the 
War Production Board’s drive to 
attain the President's goal of 60,000 
warplanes this year. Its slogan: a 
plane every 8 minutes will put the 
Axis behind the 8-ball. The fol- 
lowing advertisement, recently pub- 
lished in Akron papers, tells how 
Goodyear aircrafters responded. 


t Goodyear Aircraft 
le-Every-Eight-Mim 
rally a few weeks ago. 

Telling us how we could help put 
Adolf, Hirohito and Bennie behind 
the 8-ball has given us a real mark 
to shoot at. 


America produce 60,000 warplanes 
this year — a plane every 8 minutes. 
Every pledge was signed voluntarily, 
the American way. 

Suggestions for bettering our work, 
eliminating bottlenecks and saving 
materials are pouring in, too — 50, 





And it's inspiring to see the daily 
work-progress thermometers many 
assembly crews have put up on their 
jigs, to show how far ahead of sched- 
ule they are. 



Lockheed Expediter System 
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A COMPLETE LINE aSs 

OF AUTOMATIC rivet SETTERS 

For Aircraft Production 



> 4 : 


We ’RE ready to help speed up airplane construction 
with a complete line of eleven machines for automatic 
setting of aluminum aircraft rivets. Throat depths: 6, 8, 
9, 12, 24 and 45 inches. Production rates, up to 2400 rivets per hour. . .The 
clinch of automatic set rivets by Chicago Rivet Machines will meet all re- 
quirements of army and navy specifications . . . Our riveting production 
experts will be glad to make specific recommendations for your particular 
needs. To save time, please send blue print or sample assembly when inquiring. 


JL 


CHICAGO RIVET & MACHINE CO., 9614 West Jackson Blvd., BELLWOOD, lit. 
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AMAZING POWER COST SAVINGS 
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Puttin’ on Paint is old stuff to her! 

• With man-power ever dwindling, plane plants everywhere are stepping tip their employment of 
women to help maintain peak production. • When it comes to the painting operation — the gals are 
in their glory — applying paint is old stuff to them! In other words, they’re perfectly adapted to the 
work. • And so are Valspar Val-Aero Aircraft Finishes! • Modern airplane manufacturing calls 
for specialized finishes. Finishes that fit right into the production plan, meet the specifications and 
help the plant deliver the goods! ® Manufacturers everywhere are steadily increasing their use of 
Valspar Val-Aero— the surest sign that these famous finishes are perfectly adapted to the work, too. 

I 

A complete line of dependable Aircraft Finishes 
— that meet government specifications. 

Valentine & Company, Inc., 1 1 East 36th Street, New York, N. Y. 
Established 1832 • Makers of the Famous Valspar Finishes 

J 


Valspar 
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Visual Production Training at Bell 

Showing the worker the what and how of his job with a masterfully arranged photo- 
graphic sequence of operations betters his efficiency, if he is already experienced, 
and puts him on the production line with confidence and "know-how," if he is new. 


By DAVID G. FORMAN 



ONE of the most serious problems 
which the nation’s aircraft industry has 
faced during its two-year period of 
transition from custom-built manufac- 
ture to real quantity production has 
been the procurement of sufficient 
trained employees to do the job. Very 
early it became evident that there 
weren't enough skilled workers to fill 
one-tenth the labor requirement. 

Without exaggerating, the available 
labor included such unrelated types as: 
Farmers from the grain fields of Nebras- 
ka; full-blooded Indians; boys hardly 


sprouting whiskers whose hardest pre- 
vious work had been caddying during 
vacations; housewives, school teachers 
and sales clerks, all eager to help win 
the war, but lacking in training; ex- 
short order cooks, milk dealers, automo- 
bile salesmen, and even a scattering of 
Bluebook representatives. 

Many agencies have given most valua- 
ble assistance in providing these com- 
pletely unskilled labor groups with the 
basic training necessary. In Buffalo, 
os elsewhere, the vocational schools have 
done a splendid job, furnishing thou- 
sands of men and women an introduc- 
tion into the fundamentals of aircraft 
work through intensive ten-week courses. 
Other training has been given by NYA 


aided in this important training work. 
At Bell Aircraft, as elsewhere, it was 

tal training work, and newly inducted 

given^f rom^one' to™ our' weeks of in- 
struction, in addition to the courses they 
received “outside.” But even this effort 
has required amplification, and so Bell 
Aircraft has initiated another proce- 
dure to help build aircraft production 
workers — visual training. 

Training by pictures is of especial 
value to the aircraft industry because 
so many operations which have to be 
performed are difficult even to the em- 
ployee with previous shop experience. 
Special materials have to be worked 
with and precision accessories not .com- 






moidy used by industry are required. 

As a result of this set of conditions, 
the worker needs more than the basic 
training which he obtains in a vocational 
school, or afterwards in the plant. For 
example, the operations necessary to in- 
stall the Plexiglas cabin enclosure of an 
Amy P-39 Airacobra present many 


problems to the uninitiated aircraft 
worker. The material itself is new to 
most workmen, and must be handled 
by special methods. Several operations 
are involved in the installation, and 
they must be performed in the proper 

It is possible, of course, to write a 


minutely detailed set of instructions 
concerning a single operation. These 
instructions may even he so specific as 
to tell the worker how to hold his right 
and left hands while performing every 
phase of the operation. But, unfor- 
tunately, even instruction sheets so pre- 
( Turn to page 314) 
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Adapting Labor to 
The Aviation Industry 

Here is an answer to one of the most trying problems of the mass- 
producing aviation industry. The manufacture of precision parts 
for aircraft engines in quantity would seem to call for tapping an 
already nearly dry well of skilled labor. The N. A. Woodworth Co. 
is taking on the butcher, baker, and housewife with an intelligent 
program for putting their talents to work. 

By CHESTER S. RICKER 


"THIS COUNTRY’S production pro- 
gram can be visibly affected unless wo 
place new labor where it will have the 
opportunity for gradual orientation and 
work happily and enthusiastically. That, 
in a word, is the cardinal function of 
both our factory management and em- 
ployment offices today." Thus speaks 
N A. Woodworth of the company bear- 
ing his name whose rapidly growing pro- 
duction of aircraft engine parts is based 
on a farsighted policy of building a pro- 
ductive organization out of raw labor 
material. 

An armed force of over five million 
men needs fifty million workers to sup- 
port it. With more and more men being 
called into service, every manufacturer 


is confronted with the problem of get- 
ting an adequate supply of labor to 
turn out the needed parts for tile war 

The advent of war brought Mr. Wood- 
worth back into the production harness 
after retiring as president of the Kx- 
Ccll-0 Corporation, of which he was 
founder. He came back with a lot of 
ideas on how to get the greatest produc- 
tive effort out of the labor material at 

lie has refused to pirate trained per- 
sonnel from other plants. To protect 
his production rate, he has now less 
than four percent of his force with 1-A 
selective service rating. He has de- 
veloped such a family spirit in the or- 


ganization that practically all labor 
recruited is by employees who are on 
the job. Relatives are no barrier to em- 
ployment of men as long as they are 
not those of some foreman or executive, 
but no women are employed who have 
relatives working in the plant. Out of 
this idea has come the arrangement of 
shifts so that neighbors can come to 
work together and conserve their cars 

Any time a manufacturer tries to in- 
crease production in a rapidly expand- 
ing factory that is running 24 hr. a 
day 7 days a week, the employment 
office has its hands full as well ns the 
shop management. 

The key man of the Woodworth plant 
is E. W. LaMonte, factory manager 
with 30 yr. experience in handling labor. 
He is assisted by B. E. Larson, who has 
had 20 yr. personnel experience. Larson 
handles, on an overage, 300 applicants a 
day. Of these about half do not have 
any factory experience and nearly half 
are women. About 36 percent of the 
women applicants are put on the job. 
Larson tries to put them on jobs for 
which they are most suited. Some of the 
green labor is made up of school 
teachers, stenographers. waitresses, 
housewives and housemaids. Auto sales- 
men, lawyers, jewelers, linotype opera- 
tors, hotel chefs and stewards, plumbers 
and watchmakers were among the male 
applicants. No psychological or I.Q. 
tests are made of the applicants. In- 
stead, Larson ‘‘doodles’’ on an applica- 
tion card as he interviews each one. 
Simple svmhols indicate what he thinks 
about the applicant such as: VGHT 
( very good for heat treat department) ; 
CGW (college graduate, willing); TK 
. .1 the kind we want); or WC (will call 
when job is open). When the employee 



NEW HIGH-OUTPUT HEATERS 

Designed to Meet Aviation's Need! 

Midget Lightweight Units Fit Available Space — 

Give the Heat You Want . . .Where You Want It 



South Wind Hermetic Combus- 
tion was first employed in famous 
South Wind Car Heater — and 
proved in a million cars.,; 


Re-engineered to specific air- 
plane beating problem, the her- 
metic sealed in combustion 
principle was employed suc- 
successfully in this first "fly- 
ing South Wind" Model 789. 



and engineers, 
? developed addi- 

working on systems 
with outputs ranging 
up to *100,000 Btu,hr. 


Today's high-altitude fighting demanded them! 
Heaters weighing less— taking less room- 
giving far more heat — operating at altitudes 
where an open flame dies for lack of air! A de- 
pendable sort of heat, delivering heat wherever 
wanted, in controllable volume and at maxi- 
mum capacity per pound of weight! And our 
soldiers of the air needed them fasti 

The possible solution? Stewart- Warner heat- 
ing specialists visioned it in a radically new 
application of a development— itself hailed as 
radical — which they had proved in a million 
cars . . . the "hermetic combustion" principle 
of the famous South Wind car heater. 

Working hand in hand with the aviation in- 
dustry, Stewart- Warner engineers inaugurated 

ever increasing pace. 

cialized field — with engineering and research 
facilities unmatched by others — they have al- 
ready supplied almost every American manu- 
facturer of bombers and fighters with heaters 

the first small spot heater with 8,500 Btu hr. 
output and weight of 8H pounds, models are 

160,000 Btu /hr., together with a whole range 
of needed accessories, for connection to air- 
plane engines or for independent operations. 

Yet advanced as those first heaters seemed 
only months ago, they are already outmoded 

such things as a complete heater requiring no 
outside power, weighing only 15 pounds, de- 
livering upwards of 200.000 Btu /hr. More 
than 10.000 Btu hr. per pound ! Or wing 

Hermetic Combustion 


I’M : 


Stewart-Warner Aircraft Heating Equipment has been specified for use on one or more models of all of the following Companies: 


Bell Airv ra,t 
Boeing 

Brewster 


Consolidated Fajrch ild 

Curtiss-W"*"* swings 
poug ,aS Grumm an 


Lockheed 

North A-netioa" 
Northrop 


Vega 

Vonght-S"‘ orS ' <y 

Vultee 




e than 20 different variations of shroud, 1 
mounting, and voltage, this versatile South Wind 
model is serving a variety of uses where heating 
problems require concentrated delivery of up to 
8,500 Btu/hr. It may be engine-connected or is 
adaptable for electric or hydraulic drive or with 
1 gas-engine unit. While widely used as a spot heater 
k for instruments, guns and personnel — it also pro- 
& vides efficient space heating for small enclosures, 
or for larger spaces by means of multiple 
practical method of operating multiple 
diagrammed below. 


;. A 


Constantly improved versions like 


right! No heavier 
er above, this newer 
*s 1 0,000 Btu /hr. and 
materiallyreduces power consump- 
tion. Specially adaptable as an in- 
dependent heater for high altitudes. 


Stewart-Warner's experience in building heaters which burn 
gasoline has lead to tremendous developmentinheat exchang- 
ers for exhaust gas. Experimental test facilities permit simu- 
lation of engine exhaust all the way up to 3,000,000 Btu/hr. 


South It/CnJ -f-feaZ&M 


WHERE ABUNDANT HEAT OUTPUT 



IS REQUIRED 


Time after time, 
the South Wind “hermetic combustion" principle has 
offered a way out. 

As needs multiplied, heaters of 20,000 — 40,000 — 
80,000—160.000 Btu/hr. and more were developed. 
Both pre-set and manual-set automatic controls were 
made available. New fuel-air mixture sources were 
worked out as new operating conditions were encoun- 
tered. A wide variety of shrouds, mountings, blowers, 
pumps, etc., was developed as special requirements 
arose. Each job brought new problems— each brought 
ideas for better and better use of the basic principle. 


Unceasing research and development— coupled with exten- 
sive operational experience in the field— is stepping up 
South Wind performance week after week! In production 
now are the latest remarkably improved South Wind models. 
And now. too, with this unequalled background of research 
and knowledge, we are undertaking new tasks— such as the 
development of a new heating system which gives promise 
of an output up to 2,400,000 Btu /hr. 


South U/ifu/ •J-feafoit) 


How basic units arc engineered to each specific use. The 
80,000 Btu/hr. unit above (A)— plus fuel tank, gasoline- 
powered blower and chassis with retractable wheels and to- 
boggan base— becomes a complete portable unit for ground 
use. ( B > With gas-powered blower and manual-set, automati- 
cally-operating hear control, (C) it provides an effective unit 
used for aircraft cabin heating aloft. 




Hermetic Combustion” 


How 



Can Be Adapted to Widely Different Needs 




This electrical blower — one of several 
specialized fuel-air blowers used with 
certain South Wind models — supplies 
heaters of up to 160,000 Btu/hr. output. 
While not needed with many South Wind 
models, it may have application on some 
other problem you face. 


This completely self-contained South Wind 
with 20,000 Btu/hr. output meets heating 

planes. Fight of these units, minus blower, 
are employed in giant Army bombers. Sim- 
ilar units are used in various Army trailers. 


A further example of Stewart- 
Warner versatility is this Cabin 
Pressure Control Valve which has 
been engineered as part of a com- 
plete heatingandvcntilatingsystem 
for a cabin super charged airplane. 





iplete card is 


Precision production is required on 
all the aircraft parts produced in this 
plant, yet no apprentice school is re- 
quired. Woodworth precision training 
is carried out right on the job itself. 
Seventy percent of the employees in the 
plant today started green. They are 
taught either by the former operator on 
that machine or a special Work leader 
who can guide several new operators at 
a time. Teaching often is the first step 
in the “upgrading” of employees. There 
are today, 214 possible ways of upgrad- 
ing in the plant. Through this system 
come all the supervisors and foremen in 
the plant, practically 100 percent today. 
Nearly all of them were unskilled or 
semi-skilled when first employed. 

LaMonte claims that the produc- 
tion per square foot of factory space 
with green labor is unusually high be- 




Women who were "green hands " a short time 
t amount of stock removal. 


The ercellence of women in inspection work 


E. W. LaMonte, loctory manager, and B. E. 
the " human conversion" program. They are 


cause of four important factors: the 
method of recruiting labor; the way 
workers are trained ; their compensation 
and the incentive of upgrading. 

Women are playing an increasingly 
important part in production. At the 
present time the ratio is about 40 per- 
cent women, but this is increasing. Host 
women are not shop conscious and so 
take some time to orient themselves. 
However, the method of teaching green 
operators and the guidance of a shop 
matron who is also a trained nurse helps 
them to become adjusted. Women are 
also given two 15 min. rest periods each 
day. At the present time women are 
used as grinders, polishing operators, 
drill press and other light machine op- 
erators. Women work on day or night 
shifts just as the men. 


( Turn to page 3001 
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SURVEY OF MULTIPLE SHIFT 

"Aviation's" survey shows majority of industry conducting efficient round-the-clock 
operations. Floor space expansion leveling off, but ample facilities for increased pro- 
duction available through addition of manpower. 


By JOHN FOSTER, JR. 

THE AIRCRAFT MANUFACTURING 
industry has reached a plateau in 
physical expansion of plant facilities 
and from now on our efforts will be 
directed toward a more intensive use of 
our productive floor space. 

This does not mean that our brick and 
mortar expansion is necessarily at an 
end as there are a number of new 
projects in the offing:. But the floor 
space curve is flattening and it is proper 
that we should pause during a part of 
1942 to consolidate our gains. 

This consolidation will take place just 
as soon as the problems of transporta- 
tion and material shortages arc solved. 
And it will take the form of a substan- 
tial increase in direct labor force for 
multiple shift operation. 

It will neither comfort nor aid the 
Axis to know that much of the industry 
has been able to expand to round-the- 
clock operation with no loss of efficiency 
and that all the industry is ready, will- 
ing and more-than-able to further boost 
output through addition of manpower.* 


craft foduslry ^wns operating on a one 8-h. 


A survey just completed by Aviation* 
— in which replies were received from 
manufacturers producing more than 
75 percent of the nation's aircraft — 
shows conclusively that multiple shift 
operations thus far have presented no 
insurmountable problems to the indus- 
try and, that with experience already 
gained, such operations will prove no 
barrier to vastly increased output. 

The survey reveals many definite pat- 
terns in multiple shift operations, and 
the close approach of the industry as a 
whole to selected companies with out- 
standing production records indicates 
that it is rapidly approaching the best 
possible methods. Among the major 
points clearly outlined arc these : 
Although the majority of employees 
work days, the industry has built up a 
backlog of multiple shift experience 
which will permit greatly increased out- 
put without the necessity of vast plant 
expansion, a factor of great importance 
in view of recent reports that maximum 
production is being sought with existing 
facilities rather than through projected 
additions to present plant structures. 

Three shifts of approximately the 
some number of hours appear to be the 
answer to optimum production. 

The aircraft industry's night workers 


can be counted on not only to get to 
work on time and as regularly as day 
workers, but to produce as much man- 
for-man and hour-for-hour because, on 
the whole, they are as reliable and just 
about as skilled. The night workers’ 
accident rate compares favorably with 
that of the day workers’ and their gen- 
eral health and trnctability arc on a par. 

About the only operating cost in- 
creases inherent to multiple shift opera- 
tions are caused by wage premiums com- 
mon to night work. 

Companies planning greatly expanded 
multiple shift operations must consider 
— as many have already — both trans- 
portation and housing facilities, for 
both today cun easily affect punctuality 
and absenteeism of both day and night 
workers. 

Replies to the survey questionnaire 
indicate that practically all of America’s 
aircraft, including training as well as 
combat planes, arc rolling from assembly 
lines in three shifts. The extremely low 
percentage coming from two-shift lines 
represent mainly companies now in 
transition from two to three shifts, 
organizations limited in special equip- 
ment and, in one case, where housing 
conditions make three-shift operations 
impracticable. 
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OPERATIONS 


How much the indust... — 

production through added personnel 
' y the proportion 
. In companies o,... .... 

u average of 52 percent of all 


: on the third, or graveyard shift 
itio closely approximates 
I companies with out* 
lion records, an indicatini 
r proved the most elficiei 
overall average compa 

percent less: second, I 
and: thin I, 3.3 percent more. 

ge of employees o 

n from slightly under 
K) percent 


Of those companies operating two 
shifts, the average ratio was 69.5 per- 
cent for the find and 30.5 for the second, 
with respective 






even 20 to 40 percent on the second. 

In no case, however, was efficiency of 
the second or third shifts reported to lie 
materially lower than that of the first, 
such as has been found in other indus- 
tries, nor does production of the night 
aircraft worker tend to decline, as it 
does in some other industries. There 
were, in fact, several instances reported 
in which second ami third shift workers 


greater efficiency as measured 
by production than did the day workers. 
In one outstanding ease the production 
rate of the graveyard workers was 
almost twice that of 
who trailed even the second shift on a 
14 percent, 
i studies have been made to de- 

exception, for on the whole the propor- 
tion of production per shift wa 
ratio fo the number of emplo 

Few companies reported m 
difference in skill among tl: 
shifts, the little noted being attributed 
to the fact that the 
ployces. It was not considered sufficient 
to materially affect production: - Any 
marked, sudden increase ot the night 
shifts, however, would undoubtedly re- 
quire some shnflling of supervisors and 
leaders or careful indoctrination of new 
workers to prevent a dislocation ot the 

course, choice of men having seniority 
lias thrown the newer and less skilled 
men on the second and third shifts 
despite the premium paid night workers. 

Such premiums constitute almost the 
only difference in operating costs for 
multiple shift operations, since every 
reply stated that no special equipment 
other than lights had been found neccs- 

The matter of night work premiums 
has been handled in several different 
ways including, in addition to higher 
hourly pay rates, time bonuses and eight 
hours’ pay for shorter shifts. 


others paying cash bonuses based on 
over-all earnings. The average second 
shift premium of those reporting higher 
hourly rates was 5.5 cents per hour. 
Since that figure is only 0.3 cents below 
the average of the selected companies 
noted earlier, this method appears to 
have been the most satisfactory to both 
management and labor. 

( Turn to page 321) 
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8 out of 10 


have CUNO FILTRATION 


O UT of 2,385 commercial flights 
to and from Boston Municipal 
Airport during September 1941 • — 
1,930 flights (81%) had Cuno Fil- 
ters installed. 

Why Do Engine and Aircraft 
Builders Concur on Cuno 
for Fluid Protection? 

Longer flights and larger planes 
. . . efforts to reduce maintenance 
problems . . . and the desire to safe- 
guard every factor for high-speed 
and high-altitude flying . . . have 
led to the widespread adoption of 
Cuno Filters. 


Cuno Pioneering 

Cuno engineers pioneered in fluid- 
cleaning on aircraft services. Origi- 
nally it was the continuously-clean- 
able feature of the Cuno Auto- 
Klean that attracted the industry’s 
attention years ago. Experience 
proved the Cuno Filter completely 
dependable, a trouble-free safe- 
guard maintaining efficiency on full 
flow throughout existence of the 
installation. Later, a hydraulic 
motor was developed to make the 
filter completely automatic. 

More recently, other fluid-hand- 
ling problems . . . hydraulic controls, 
glycol cabin heating, etc. . . . have 


been solved with the help of Cuno 
engineering — with still further 
developments for the future now 
in progress. 

Cuno Field Service 

Meanwhile, Cuno's service to the 
industry has become increasingly 
valuable. On top of creative engi- 
neering on the filter and aid to air- 
craft designers (especially on built- 
in applications), our field service 
follows the installations through 
operation. We assume the respon- 
sibility of familiarizing aircraft 
maintenance men with this fluid- 
cleaning method. 


When, in your work, you think 
of fluids, think of Cuno — the com- 
pany that safeguards the fluids that 
safeguard flight. 



American Airlines, eager 
to improve maintenance, 
appreciates Cuno efficiency 


The compact Cuno Filter built into the Wright Cyclone engines of 
American’s Flagship Fleet does not require periodic replacement. 

comb out imbedded solids — thoroughly restoring the free area, 
not just scraping off the surface. This is vital on lubrication 
services — there’s no sludge accumulation inside the filter ele- 
ment, no danger of the filter collapsing, with station service 
reduced to a minimum. 



Cuno Engineering Corporation, 708 South Vine St., Meriden, Conn. 





LEFT: This original layout templet including the form-block and the 



lines and stenciling have been transterred with practically perlcct 


Electro-etching 
For Templet Duplication 

One of the key factors in the mass production of airplanes is engineering-lofting tech- 
nique. Any improvements inevitably mean greater production in less time. This new 
method of duplicating templets by etching is, therefore, a significant development. 


By F. M. GIBIAN and WES CHATTEN 

Northrop Aircraft Inc. 


DURING AN EXHAUSTIVK STUDY 
to determine the best engineering-loft 
procedure, Northrop Aircraft. Inc., nar- 
rowed the question of templet duplica- 
tion down to finding a process that would 
give maximum duplication accuracy 
with the greatest economy in terms of 
man-hours and elapsed time. 

Certain major points concerning any 
duplication process had to lie consid- 

First, exact scale reproduction was to 
be assured: distortions or widened lines 
due to optical or contact error could 
not be tolerated. The duplication had 


to be extremely durable, more so than 
the scribed original, if possible. The 
complete templet had to be produced to 
avoid costly cutting operations. The 
process had to be accomplished with 
semi-skilled labor, with the minimum of 
installation and operating cost. 

The photographic principle of shop 
templet duplication could not produce 
results that would measure up to these 
standards in their entirety. Lenses of 
sufficient focal length to cover large sur- 
faces and maintain sharpness of line 
are difficult and costly to grind without 
distortion or aberration of some sort. 


The resulting photographic image lamin- 
ated on metal lacks durability, an im- 
portant item under present shop con- 
ditions where tool durability means time 
and money saved. Variations in templet 
stock thickness, and the necessity for 
keeping copy and lens boards in ab- 
solute parallel to the sensitized metal 
have presented some extremely difficult 
problems. 

The X-ray method of duplication re- 
moves some of the undesirable points 
of photography. Since it is a direct con- 
tact method, absolute accuracy is main- 
tained. However, the image is not dur- 
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In This Electrical War 
Front Lines are WIRE LINES 
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etching procell. RIGHT: Thit chart ihowt the depth of etch on variout 


able enough l'or ordinary rough shop 
usage. Both the X-ra.v and photographic 
systems require hand cutting and filing. 
Neither method is economical in terms 
of equipment nor operating expense. 

To overcome the objections to the 
photographic method, and to meet the 
standards desired. Northrop developed 
the electrolytic etching method described 
in this article for duplicating shop 
templets. 

Making the Negative 

As in practically all duplicating proc- 
esses the first step is to obtain a nega- 
tive. It is secured by a contact printing 
method. The templet or group of tem- 
plets to be duplicated is first placed on 
the bed of a specially designed press 
which resembles in principle the cylin- 
der printing press. It consists of a 
heavy horizontal bed upon which is 
mounted a heavy steel roller made to 
travel mechanically back and forth 
across the face of the bed. The roller 
is spring loaded against the bed of the 
machines to compensate for slight vari- 
ations in metal thickness. The press 
can be any size depending upon the size 
stock one wants to use; 4x0 ft. makes a 
convenient size from the standpoint of 
handling. 

The face of the templet is inked by 
means of a composition roller and a 
special ink whioh was formulated for 
our purpose by a leading manufacturer 
of printers inks. It has excellent laying 


qualities and maximum opacity. A sheet 
of thin grained acetate is placed over 
the templet and a total pressure of ap- 
proximately 1,000 lb. is applied by pass- 
ing the steel roller over it. 

Due to the fact that the ink does not 
fill the seribed lines or stamp depressions 
on the templets, these areas arc clear on 
the resulting impression on the acetate 
sheet. It is dusted with finely ground 
lamp black in order to insure instan- 
taneous drying of the ink image and to 
increase its opacity. This is the nega- 

The duplicate templets are made from 
automobile body steel. It must be ren- 
dered chemically clean before any work 
can begin. It is put through an ordinary 
degreasing process, using any type of 
greaseless solvent such as carbon-tetra- 
chloride or phenoid. The steel is then 
scrubbed with a stiff brush and powdered 
pumice. This operation may' be done 
mechanically or by hand, depending 
upon the volume of work. All traces of 
pumice are thoroughly flushed away 
with cold tap water. 

Applying the Sensitizer 

The sensitizer may be any colloid such 
as photo-process glue, gum arabic or 
resin combined with amonium bichro- 
mate, which has the property of hard- 
ening under light exposure. A sensi- 
tizing medium is available which gives 
excellent results and keeps indefinitely 
in its liquid state. This product is pur- 


chased ready for use, and while it is 
made for the entirely different purpose 
of making printing plates for the litho- 
graph press, it meets the requirements 
admirably. 

At all times attempts have been made 
to keep this templet process within the 
limitations of commercially available 
chemicals and supplies both from the 
standpoints of availability and economy. 
The sensitizer used in quite economical. 
It requires about 4 oz. to cover a 
4x6-ft. sheet at slightly over three cents 

It is applied to the sheet by centri- 
fugal action. While still wet from its 
water rinse, the sheet is placed in a 
whirler. This is simply a rotating table 
enclosed by a circular case with a re- 
movable cover. The sensitizer is poured 
slowly onto the center of the sheet and 
the whirling action spreads it evenly all 
over the surface. The cover of the 
whirler is fitted with electric strip 
heaters which supply a mild dry heat 
necessary to accelerate the drying of 
the sensitizing solution. 

It takes approximately 10 min. for 
the plate to become thoroughly dry. 
It is now sensitive to bright light but 
can be handled in subdued daylight 
or artificial light. No dark room is 
necessary at all in this process. The 
plate will stay sensitized without fog- 
ging from 6 to 8 hr. which permits con- 
siderable flexibility in planning work 
through the process. 
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After the plate is dry and has been 
removed from the whirler it is placed 
face up on tile table of a vacuum print- 
ing frame. This printing frame is in 
common use in many photographic 
processes. It consists of a rubber blanket 
large enough to accommodate the size 
plate to be used over which is hinged 
a sheet of 1-in. plate glass in a frame. 
The glass frame is so hinged that when 
it is in its closed position it will seal 
tightly against a rubber beading around 
the edge of the blanket. Then, when air 
is exhausted between the gloss and the 
blanket by a vacuum pump and tank, 
atmospheric pressure forces the blanket 
against the glass at a pressure of ap- 
proximately 14 lb. per sq. in. 

Plate Developing 

The sensitized plate, face up on the 
blanket is covered with the negative ap- 
plied face down. The glass frame is 
closed and the vacuum applied. This 
procedure insures absolute contact be- 
tween the negative and the surface of the 
plate. Variations in metal thickness are 
compensated for by the resiliency of the 
rubber blanket. 

The plate is now exposed through the 
negative to a source of white light. At 
the present time a white flame carbon are 
is used but experiments have shown that 
a certain type of fluorescent will work 
successfully. 

Exposure time is about 2 min. 
The brilliant light passing only 
through the open portions of the nega- 
tive completely hardens the correspond- 


ing portions of the sensitized plate. 

The plate is removed from the print- 
ing frame and is placed face up on a flat 
level table and then developing liquid is 
applied. The developer contains an 
agent which dissolves all of the unex- 


posed colloid leaving the original metal 
and the exposed image. 

There arc many developer formulas 
known to the lithographic trade, but 
again a commercially available product 
( Turn lo page 300) 



AVIATION, July. 







I 





That's why more leading firms are specifying 
"American PLUS Phillips" on their orders for 
recessed head screws . . . they get 3 PLUSSES 
with every shipment. 
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. American’s Engineers 

1st of the "3 Plusses" you get 
when you buy American PLUS 
Phillips Screws is the assistance 
of American Screw Company's 
engineers — the men who pio- 
neered the Phillips Recessed 
Head on hundreds of assembly 
lines. Their fund of experience is 
available to you, for faster driv- 
ing, fewer operations, an average 
of 50% lower assembly cost. 

American s Laboratories 
2nd of the “3 Plusses" is the 
scientific control over the raw 


materials and manufacturing 
methods centered in American 
Screw Company's large chemical 
and metallurgical laboratories. 
Here are the testing machines . . . 
and the technicians . . . that insure 
the complete dependability of 
American PLUS Phillips screws 
year after year. 

American’s Piece Inspection 

Last but not least of the ”3 
Plusses" is the piece inspection 
method devised by American 
Screw Company engineers. . . 
which insures you against any 


defects in count or quality. 

New Distributors "On the Mop" 
To Give You Quick Delivery 

American Screw Company en- 
gineering, quality control and 
piece inspection have put the 
Phillips Recess “on the map." 
More and more hardware jobbers 
and mill supply distributors are 
stocking American PLUS Phillips 
Screws for you. 

AMERICAN SCREW COMPANY 


1847 W. Bethuno St 


AMERICAN PRODUCED THE PLUS 


THE PLUS IS PRODUCING FOR AMERICA 
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Material Handling at Buick . . . . 

The flow of production depends on the flow of material. In aircraft engine plants the 
problem of material handling is complicated by the varying sources of material supply, 
the time differential between production and assembly, and the need for unusual care 
in handling precision parts. 



ABOVE: Five-ton Automatic crane truck and a trailer with special rack lor bar and tubular 
stock. The crane is used lor lilting heavy loads o I any description in part ol the plant. 
BELOW: An Automatic lark truck lor loading and unloading trailers and moving skids in 



By HERBERT C. CHASE 


IN THE MASS PRODUCTION of 
such high precision machines as aircraft 
engines, a number of problems concern- 
ing the handling and control of material 
are encountered that do not exist, for 
cxaniple, in the production of automo- 
bile engines. 

The flow of material is relatively slow 
because of the large number and pre- 
cision character of the operations re- 
quired. In addition, highly special pre- 
cautions arc needed to avoid marring 
parts in progress or finished. A con- 
tinuous flow from production to assem- 
bly is not possible because of the large 
differentials in the operations with re- 
spect to time. Furthermore, a large 
number of preassemblcd parts come 
from outside sources. Therefore, con- 
siderable storage facilities must be pro- 
vided for finished parts, rough forgings, 
castings and the like. For such rea- 
sons it is not feasible to employ power 
driven conveyors, with one or two minor 
exceptions, and gravity conveyors are 
used only in some production depart- 

in the Buick plant, the flow is neces- 
sarily intermittent but it does follow a 
well-considered plan and may be re- 
garded as continuous in the sense that 
much material is constantly flowing from 
incoming cars and raw material stor- 
age to many production departments 
and from them back through storage 
for finished parts, called the “bond 
room,” to assemblies. Even the 
assembled engines are not immediately 
shipped. Every one has to be tested 
first, then completely dismantled, in- 
spected, reassembled and run before 
boxing for shipment can be done. This, 
too, adds to the problems of material 
handling. 

The plant area over which the mate- 
rial must be distributed is considerable. 
As far as the production departments 
are concerned, the general plan is to 
deliver the raw material along aisles 
and have it flow through production 
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spotted and picked up as required. 


departments toward other aisles where 
inspection takes place and the parts 
are then picked up and delivered to the 
bond room and those which require fur- 
ther processing are delivered to other 
production departments. 

Both raw and finished materials, as 
well as some completed parts coming 
from outside sources arc received and 
unloaded on a siding and in most cases 
arc then loaded onto skids or trailers 
for transfer into an inspection depart- 
ment for checking against specifica- 
tions. Fork trucks handle skid loads 
and a tractor moves the trailers as re- 
quired. Materials arc shifted into rough 
stock storage as rapidly as inspection 
can be completed, or, in the ease of 
finished parts or accessories, delivery to 
the bond room follows completion of 
inspection. 

Efficient Use of Tractors 

Nearly all the bulk handling opera- 
tions, except certain loading and unload- 
ing, is done on well built Mercury trail- 
ers equipped with rubber tired casters 
on Hyatt bearings. Most of these arc 
platform types, the prevailing size be- 
ing about 36x66 in. Others have the 
same width but are longer, in some in- 
stances, to carry long stock such as bars 
and tubes. Some are equipped with 


special racks. In all, about 200 of these 
trailers were in use, when data for this 
article were collected, but more were 
on order and will he put into service as 
required. Eight Clarknt gasoline trac- 
tors are provided for handling trailer 
loads np to four in number and these 
trackless trains are constantly on the 
move, handling, as far as possible, the 
full number of trailers. 

To gain full utility of the tractors, 
they arc kept in nearly constant motion, 
except for short stops to drop trailers 
and pick up others, which can be done, 
as a rule, without the operator leaving 
his seat. Operators are not allowed to 
load or unload trailers but, as far as 
practical, are required to pick up loads 
for a common destination and to run 
without loads as little as conditions per- 
mit. Specific routes are not set, but the 
routes in general, follow outside aisles 
with loads of raw stock and return 
through center aisles with finished or 
partly fabricated parts. Empties also 
have to be shifted about as required and 
loads of finished or partly finished parts 
have to be delivered to the destinations 
intended. 

Empties are dropped off where loads 
arc ready and when the trailers have 
been loaded they are picked np and 
towed to required destinations. Loads 


from the stockrooms are moved under 
requisitions and are marked, of course, 
for the departments making the requisi- 
tions. When a load is ready to be moved 
from a production department, it is 
marked with a tag of such color as to 
indicate its destination. Thus a red tag 
may indicate the heat treating depart- 
ment, blue the plating department, yel- 
low the bond rocm, etc. This facilitates 
picking up a full load for a common 
destination without stopping to rend 
tags. There are stations for receiving 
loads at the starting end of the produc- 
tion departments and stations for dis- 
patching them, after inspection from 
the finish end of the departments. Load- 
ed trailers must be unloaded with reas- 
onable promptness and empties must not 
be held unduly long for loading. 

Racks for Heavy Loads 
Loads which are too heavy to be lifted 
by hand are lifted off and onto trailers 
either by one of two forked trucks or 
by a crane truck, all of which are self- 
propelled and power operated by gaso- 
line engines. These trucks also circulate 
as required through the plant but, as 
the trailers arc spotted until loaded and 
unloaded, such loading does not inter- 
fere with or delay regular operation of 
the trailer trains. All trailers arc light 
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JACOBS AIRCRAFT ENGINE CO. 

Poftstown, Pennsylvania, U. S. A. 



Those for cylinders are made from 
heavy planks having holes in which the 
end of the cylinder barrel fits. This is 
done because the shape of this part is 
somewhat awkward to handle otherwise 
and is best protected against injury by 
such handling. The planks of this frame 
are supported on metal frames to form 
a unit which is lifted onto and off of 
trailers by one of the forked tracks. 
When filled, such a rack carries two 
complete sets of cylinders or enough to 
supply two engine assemblies. The 
filled racks are delivered to the bond 
room for issue to the engine assembly 
department. There the cylinders are 
shifted, one at a time from the rack 
into the assembly. Then the racks are 
returned to the department making the 
subassembly. 

Although a standard size and shape 
of wheeled dollic of bench height is em- 
ployed in most of the production de- 
partments, a few specials are required. 
One of these is used for aluminum 
crankcase forgings, the faces of which 
arc lapped to provide tight joints with- 
out gaskets. Scratching of these faces 
might necessitate scrapping the part, 
hence special care in protecting the face 
is exercised. The wheeled dollie, in this 
case, has a fibre floor and hinged sheets 
of fibre are so arranged that six forg- 
ings can be stacked one above the other 
with a sheet of fibre between. Such is 
(Turn to page 309) 


enough to be moved easily by hand with- 
in the loading and unloading areas. 

Forgings, castings, bar stock and 
other heavy loads are usually handled 
on special racks, in tubs or on skids 
which are spotted at the required un- 
loading points and arc there unloaded 
from trailers onto the floor. The un- 
loading is done adjacent to the initial 
operation where the pieces or bar can 
be fed into the first machine. From that 
point on, the transfer within depart- 
ments is usually on wheeled dollies, gen- 
erally in trays, though where a straight 
production line is set up, roller convey- 

All except a few of the largest parts 
are handled in specially partitioned 
trays or in hole- or peg-boards in trays. 
The latter are of a standard 20x30-in. 
size, made to nest readily. Two stand- 
ard heights of trays, 4 in. and 6 in., arc 
provided and if deeper trays are needed 
they are built up from these heights 
fastened together. Tray bottoms, par- 
titions and hole boards are of plywood, 
mostly cut to standard sets of sizes 
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which are stocked and can be assembled 
quickly to meet requirements. Although 
the tray frames are steel, they are lined 
with wood and parts in process or fin- 
ished and kept out of contact with each 
other by wooden partitions, holes or 
pegs. In certain special cases, even 
paper cartons arc provided for each 
part, made from a special grade of 
strong paper free from any corroding 
tendency. In general, a dozen or more 
identical parts are carried in a tray. 
However, three or more different parts 
may be grouped in a given tray, partic- 
ularly in the case of certain gears where 
mating sets are involved. 

Trays are moved on wheeled dollies 
until they reach the inspection benches 
where they are unloaded by hand. After 
inspection and a load sufficient for a 
trailer has accumulated, the trays are 
again shifted by hand onto a trailer for 
dispatch to the next department. 

Cylinder Racks 

A few parts, such as cylinder sub- 
assemblies are handled on special racks. 


Standardization of Small Tools 

Successful mass production of anything depends on the greatest possible standardi- 
zation of material, production method, and tools. Now that airplanes are a mass 
production item, uniform tool standards have a special significance. 


By WADE E. MILLER 

IMPORTANT SAVINGS IN produc- 
tion time, us well us materials, have 
been gained lor aircraft construction 
through the standardization of tooling 
equipment. The establishment of tool 
standards has been of particular advan- 
tage to new companies entering aircraft 
production, as well as to every company 
employing inexperienced workers. The 
value of this program has been empha- 
sized by emergency production sched- 
ules now in etfect throughout the in- 


Standardizntion of small tools was 
well developed before the present War 
Production Hoard standardization pro- 
gram was conceived, and has been an 
important contribution to war produc- 
tion. This program has received the 
thorough cooperation and approval of 
virtually all major aircraft companies 
and airlines. Government bids for the 
Army and Navy now include speeittca- 
tions for materials, heat treatment, di- 
mensions and cup diameters that have 
been established as standard by the 
company. 

The advantages of tool standardiza- 
tion have been particularly emphasized 
under war conditions. New companies. 


converted from automobile or other in- 
dustries, must make quick adjustments 
to their present work. They are faced 
with a multitude of problems. To find 
their tooling requirements standardized 
has been an important advantage, and 
sincerely welcomed by these newcomers 
to the industry. 

In the early days of aviation, when 
an airplane was built principally of 
wood, glue and fabrics, tooling was not 
the principal problem. As evolution 
took place, metal skins replaced fabrics, 
and metal spars replaced wood, new 
tools had to be devised to fabricate these 
new airplanes. 

[Turn lo page 304) 


FIG. 1. All precision loots are checked on the comparator at Aircraft 
Forged rivet sets with grain flow tallowing each radius hove vastly 


tols. FIG. 3. Comprehensive inspection of n. 
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B REEZE Aircraft Armor Plate, custom 
designed to meet modern combat 
requirements, today protects the fighting 
pilots and gunners of America's air 
forces. Produced by the Breeze Electric 
Heat Treating Process, the fastest known 
for this purpose, Breeze Armor Plate 
possesses the highest ballistic qualities 


per gauge thickness and is rapidly be- 
coming standard on American fighters 
and bombers. Supplementing the well- 
known line of Breeze equipment manu- 
factured for the United States Army, 
Navy and Air Forces, Breeze Aircraft 
Armor Plate is engineered to meet the 
rigid standards of the aviation industry. 




NEWARK, CORPORATIONS INC. NEW JERSEY 


Rolls Cylinder Liners Cut 
From Seamless Steel Tubing 



CYLINDER LINERS for Rolls Royce 
engines manufactured by the Packard 
Motor Car Company arc turned from 
seamless steel tubing having a heavy 
wall. This method of production is 
economical in the chrome-molybdenum 
steel (AMS 0380, equivalent to SAE 
4140) employed and avoids the forging 
operations by which cylinder barrels for 
many aircraft engines arc made. In this 
instance, of course, the cylinder barrel 
(it is not, strictly speaking, a “liner,” 
though so termed) is for a liquid cooled 
engine and thus does not require the 
cooling fins needed for aircooled en- 
gines. For this reason, and because a 
much narrower flange is employed, a 
wall thickness, such as is produced in 
forgings, is not required. 

Seamless tubing chosen for this liner 
is 6J in. nd. and has a j-in. wall. It is 


supplied in lengths of 10 ft. 5 in. which 
can be cut with minimum waste into the 
lengths needed. Initial machining is 
done in six-inch, four-spiiulle Cone auto- 
matics. In the first position on these 
machines the od. is turned, the end is 
faced and the first third of the id. is 
rough bored. Another third of the bore 
is roughed in the second position and the 
remainder of the rough boring is done in 
the third position, where a collar or 
flange is also formed. Cutting off only is 
done in the fourth position, the length 
being held within the luniks of 9.295 
and 9.305 in. Stellite tools are employed 
for boring and high-speed steel tools 
for turning operation, most of the cuts 
being about J in. deep. Spindles turn 

Before further machining is done, the 
rough cylinders are sent to the heat- 


treating department for normalising. 
They are then put through a Cincinnati 
centerless grinder which rough grinds 
the od. for subsequent chucking in a 
Potter & Johnston turret lathe in which 
a second boring cut is made on two 
liners at a time. This machine is pro- 
vided with a special fixture made to 
receive two liners at each end. While 
two are being bored, two at the op- 
posite end are being unloaded and two 
more loaded in their place. When the 
boring is completed and the ends faced, 
the fixture is indexed 180 deg. and tin- 
pair previously loaded are machined 
while the opposite end is unloaded and 
reloaded. 

Next, the liners are passed along n 
roller conveyor, which advances them 
from machine to machine, and are moved 
.to a Low-Swing lathe where they are 
mounted one at a time on an expanding 
arbor for turning all outside diameters. 
This machine is equipped with 16 car- 
bide tools, 11 in the back holder and 5 
in that at the front. The piece turns 
at 75 rpm. and the tools remove from 
0.060 to 0.020 in. of metal, leaving 
0.030 in. for subsequent removal by 
grinding, after the liner has been hard- 
ened. The latter is done, of course, in 
a separate heat-treating department and 
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Light in Weight 
Small in Size 

High in Abrasion 
Resistance 

The New AUTO-LITE'JKeriinf 

B" BRAID SYNTHETIC 

Low-Tension Aircraft Electrical Cables 


• Research and experiment by Auto-Lite Sterling 
engineers have resulted in a new low-tension cable 
of exceptionally desirable characteristics, approved 
under the joint Army-Navy Specification AN-JC-48. 

This new cable — Auto-Lite Sterling "B” Braid 
Synthetic— employs a synthetic insulation, with spe- 
cial "B” type cotton braid, and the new "CA” lac- 
quer. The tough finish of "B” Braid Synthetic with- 
stands abuse, and is resistant to abrasion to an 
exceptional degree. 

The cable is small in outer diameter and light in 


weight as compared to other constructions, afford- 
ing distinct advantages in compactness, and in the 
reduction of overall weight. 

Braid, lacquer and insulation are all flame resist- 
ant. Low moisture absorption avoids increase in 
weight and loss of insulating efficiency. For com- 
plete information on Auto-Lite Sterling "B” Braid 
Synthetic— available in sizes 20 to 00 gauge— write 
for Auto-Lite Sterling Catalog No. 838. 

The ELECTRIC AUTO-LITE COMPANY • WIRE DIVISION 


In its 26 great manufacturing divisions , 
Auto-Lite is producing for America's 
Armed Forces on Land, Sea and in the Air 


AUTO-LITE 

Sterling 

AVIATION ELECTRICAL 
WIRES AND CABLES 



it results in a Rockwell hardness of 38 
to 42. 

After return from hardening, liners 
go in succession through three Cincinnati 
centerless grinders which finish the long 
od. to the limits 5.638 and 5.643 in. Also 
ground on these machines are radii of 
0.100 and 0.050 in., respectively, and 
an od. termed the "mam bearing. This 
locating surface is below the flange and 
subsequently (after plating and other 
operations) makes a fit with the cylinder 
block. The outside of the flange is also 
ground in these operations. To permit 
of grinding on these diameters, the ma- 
chines are fitted with profile cams and 
each machine has three diamonds for re- 
dressing the wheels after every ten pieces 
are ground. The three machines per- 
form, respectively, rough, medium and 
finish grinding and take off, in all, 0.030 
in. of metal. 

For the next operation, the liner goes 


to a Bryant grinder where it is placed in 
a pot chuck, which locates it on the main 
hearing surface. This machine grinds 
the face of the collar and one end face, 
establishing locating surfaces for subse- 
quent grinding of the bore. This latter 
operation is done on another Bryant 
machine which removes 0.030 in. of metal 
and increases the bore to 5.390 in. Then 
the piece is mounted on an arbor in a 
Bradford lathe to turn a 5-deg. angle 
on a diameter under the flange, from a 
261-deg. chamfer 0.060 in. wide and two 
radii of 0.050 and 0.037 in. respectively. 
While still mounted on the same arbor, 
the piece is shifted to a 10x36 Norton 
which grinds a minor flange diameter 
within the limits of 5.804 and 5.805 in. 

The next Norton grinds the od. of 
three rings, holding the dimension within 
the limits of 5.777 and 5.779 in. An- 
other Norton is used to grind the slots 
between the rings, holding the widths 


between 0.363 and 0.358 in. and the 
diameter between 5.640 and 5.641 in. 
Still another Norton, equipped with a 
profile cam for controlling a blade hav- 
ing two diamonds to true the stone, 
grinds four od. dimensions, four angles 
and four radii below the rings. 

During the heat-treatments previously 
mentioned and between the foregoing 
machining operations, brass tags at- 
tached by a wire arc used to identify 
the individual liners by number. After 
the last mentioned grinding, however, 
a rubber stamp is employed to apply 
acid for etching identifying numbers at 
designated points on the od. and the id. 
The numbers relate to the heat (of steel) 
in the mill where the tubing is produced, 
and enable inspectors to follow the ma- 
terial through from raw stock to finished 

After the last mentioned grind and 
etching, liners arc subjected to Magnn- 
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Workmen have plenty of praise for HECKER 
tool engineers That’s because, where 
HECKER tools, jigs and fixtures are on the job, 
machine operators find it easier to turn out top 
quality workmanship. You get maximum pro- 
duction. Your workers are happier. 

HECKER tools, jigs and fixtures are designed 
and built by men who know what 
machine tools and their operators can A 
do. They see many of their products 
at work in our own plant, as we’re ^ 
using them to produce precision parts 
for many of the country's leading 


airplane manufacturers 

HECKER can build you a single jig or do a 
complete tooling-up job, even placing the equip- 
ment in production, if you desire. We wel- 
come your inquiries on tools, jigs and fixtures. 
Write A. W. Hecker, 1978 East 66th Street, 
Cleveland, Ohio. 
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fluxing, the purpose of which, of cmirsc, 

by magnetic means. The liner is mounted 
in a holder so arranged that a current of 
11,6011 amp. can lie passed through the 
liner momentarily, to set up a magnetic 
circuit. During this interval the piece 
is immersed in kerosene containing iron 
oxide particles which arc kept in sus- 
pension through agitation of the liquid 
by pumps. Any Haws in the metal cause 
an intensification of the mairiietic flux 
at the point where they occur and a 
corresponding attraction for the iron 
oxide particles. These accumulate at 
the flaw and reveal its presence as well 
as its location, even though it he too 
fine for detection by the eye or below 
the surface where it would remain un- 
detected otherwise. Careful visual in- 
spection under fluorescent light follows 
the Magnafluxing and, unless a flaw is 

nelized, and oiled tor delivery to the 
plating department. 

l’lating of all outside diameters is done 
in such a way that they receive from 
0.005 to 0.007 in. of nickel. This is 
applied as a protection against cor- 
rosion in contact with the liquid used 
for cooling the liner in service. The 
nickel is rather soft to use as a locating 
surface where the liner is clamped in 
the cylinder block. Hence the main bear- 
ing surface is subsequently ground down 
so as to leave only 0.003 in. of nickel 
and the surface thus ground is then 
given a coat of hard chromium by plat- 
ing thereon to a thickness of 0.00075 in. 

After the nickel plating, the liner is 
returned to the machining department 
and is placed in a Brown & Sharpe 
grinder for semi-finishing the od. of the 
collar and that of the main bearing, 
partly for chucking in a Bryant grinder. 
In the latter, the bore is given a semi- 
finisb grind, being held within the limits 
of 5.392 and 5.393 in. This provides a 
surface for locating on an arbor on 
which the liner goes successively through 
six Norton grinders which perform, re- 
spectively, the following operations: 

Grind od. of slot, holding limits of 
5.646 and 5.647 in. 

Grind oil. of three ribs between limits 
of 5.785 and 5.787 in. 

Grind od. of collar between limits of 
6.0575 and 6.0595 in. 

Grind od. of narrow flange under col- 
lar between limits of 5.809 and 5.811 

Grind profile of four diameters on 
end opposite flange, four angles 
and four radii to finnl finish. 

Grind finish width of collar between 
limits of 0.149 and 0.151 in. and of 
od. above flange to 5.546 and 5.548 
in., also a 0.025-in. radius. 

These operations finish all outside grind- 
ing, but liners are passed through two 


speed lathe operations for the purpose 
of burring all sharp edges with No. 320 

inspected and are ready for chrome 
plating the ribs and the main bearing 
surface. 

Subsequent to this plating, the liners 
arc returned to a speed lathe where any 
sharp edges are smoothed with emery 
cloth and any acid stains are .similarly 
removed. Both faces of the collar are 
then lapped in a hand operation in which 
the cylindrical portions of the liner 
project through a hole in the lapping 
plate. The od. of the collar is also 
lapped ill this operation. 

Final grinding of the bore is done 
in a Bryant grinder in which the piece 
is chucked on the main bearing surface 
and against the collar, which are locat- 
ing points when the liner is subsequently 
fastened into the cylinder block. In this 
grinding, the bora is sized within the 
limits of 5.400 and 5.401 in., after which 
the finished piece is ready for final in- 
spection. The latter is done by several 
inspectors at a special bench reserved 
for the purpose, using gages provided 
to check all significant dimensions. This 
work is, of course, in addition to that 
done in checking dimensions at the ma- 
chines after each operation. Such checks 
are made chiefly with dial gages which 
are set from master gages. In some in- 
stances, the dial gages are arranged in 
special fixtures which hold them in con- 
venient position for checking the di- 
mensions involved. All Norton grinders 
are provided with dial gages on sup- 
porting arms so arranged that checking 
of sizes is rapidly done os tile grinding 

proceeds. 

Handled With Care 

If final inspection indicates that the 
bore is not sufficiently smooth, some 
honing is done subsequently, but this 
is not required as a rule. Special care 
is exercised in handling the liners be- 
tween operations, particularly after the 
first of the finish grinding and all op- 
erations following it, as scratching or 
marring may result in rejections which 
proper care avoids. A separate carton 
for each sleeve is provided and is em- 
ployed in handling after the roughing 
stages of production are passed, except 
where machine operators themselves 
carry the sleeves individually from ma- 
chine to machine. 

As will be seen, the operations out- 
lined arc very much on a par with those 
on engines of American design intended 
for similar service, though they naturally 
deviate in details to meet differences in 
design and in the construction called for. 
Equipment employed was chosen, of 
course, especially for the operations 
needed and contributes its share to the 
high grade of product turned out, as 


does also the long experience of the 
Packard organization in precision pro- 
duction. 
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MANY LARGE COMPANIES ARE NOW TAKING A CENSUS 
OF EMPLOYEES’ CARS AS PART OF NATION’S PROGRAM 
TO GET 40,000,000 WORKERS TO THEIR JOBS ON TIME 



UNITED STATES RUBBER COMPANY 
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All Types of Aircraft Anti-Friction 
Bearings - IMMEDIATE SERVICE 


Tagged by the Army for re-lubrication, hundreds of thousands 
of bearings a week are being completely processed in the plant 
of the Pacific Railway Equipment Company in Los Angeles. 

This new, special low temperature re-lubrication service is 
available NOW! All bearings are de-greased, washed, cleaned, 
dried, marked and re-lubricated, then carefully packed — a quick, 
complete, immediate service — Army supervised. 

Emergency orders are completed the same day received. Write, 
wire or phone for full information! 


PACIFIC RAILWAY EQUIPMENT CO. 

960 East 61st Street Los Angeles, Calif. 

Thone: Los Angeles ADAMS 3131 


IMPORTANT! The solution of this major problem 
of re-lubrication is typical of the type of special 
engineering and production services available at 
the Pacific Railway Equipment Company. 



FORMING 

BY-DRAWING 

PART II— Last month's article described the method of operation 
and utilization of the Forming-by-Drawing machine. This conclud- 
ing part is devoted largely to discussion of the savings in materials, 
production time, plant space, storage facilities and power which 
are gained by this method of forming airframe skin panels. 

By FROHMAN ANDERSON 

President, Andersen Aircraft, Inc. 


THE GENERAL ASPECTS of the 
Forming-by-Drawing process and ma- 
chines for the production of airframe 
compound curved skin panels were de- 
scribed in the June issue of Aviation'. 

The present article, in emphasizing 
some of the features of this new metal 
lorming technique, with their cumula- 
tive advantages, sets forth its value to 
the war production effort and shows 
how materials, men and money can be 
conserved and strategically diverted. 

Many means and methods for hand- 
ling metal in the scrap state, saving 
millions of dollars a year, are being 
practiced today. This activity, now a 
major division of the aircraft indus- 
try, is called Material Conservation. It 
must be remembered that the mainte- 
nance of this division runs into con- 
siderable expense and every effort 
should be made to cut down its amount 
of “business.” 

As the volume of airplane production 
doubles and redoubles, the aluminum 
scrap heap spreads like an epidemic. 
Any endeavor diligently directed to 
prevention rather than care of scrap is 
patriotic. If millions of pounds of 
“fresh” aluminum can be conserved, 
there will be thousands of extra fighter 
planes. 

The plaint of some aircraft execu- 
tives over the unavoidable, inadequate 
allocations and slow deliveries of strate- 
gic aluminum should be dii'ected to a 
demand for planning and methods that 
result in a minimum of waste. The 


appalling waste of aluminum in every 
aircraft plant can and should be 
stemmed. 

The Anderson Forming-by-Drawing 
technique, now an important adjunct to 
aircraft skin panel production, is pro- 
viding an answer to imperatively urgent 
sheet aluminum stoek economies. 

Furthermore, the inherent qualities 
of this new process can lead to the con- 
servation of (a) millions of skilled man- 
hours per year; ( b) millions of kiv hours 
of electric power (not considering the 
electric power for the reduction of alu- 
minum); (c) thousands of tons of ma- 
terials now being used for making con- 
ventional forming tools and dies; and 
(d) millions of dollars worth of heavy 
presses, etc. 

Careful cost estimates reveal the vast 
possibilities for enormous savings in 
the application of the Forming-by- 
Drawing process through caveful study 
of various airframe skin panel joint 
line and assembly layouts. 

Concentrating for the moment on the 
conservation of aluminum sheet stock 
by the use of this process, the various 
illustrations in this and the June arti- 
cle are self-explanatory and may be 

summarized as follows: 

Saving of sheet metal stock due to: 

1. Ability to utilize entire surface of 
flat sheet except for one or two inches 
at the ends, results in substantial sav- 
ings amounting to as much as 50 per 

2. Ability to form pre-blanked sheets 


tion. FIG . 3. The careful adjustment of lorming elements reproduces skin panels to fit fixture 
production runs. 
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holes free of cracks on 24ST even when 
tile formed panel has been drawn at 
right angles to the grain of the metal. 

C. The try-out periods of draw, Kirk- 
site or drop hammer dies and stretch 
forms often consume quantities of sheet 
blanks — usually from a few to several 
dozens. The Anderson Foruling-by- 
Drnwing try-out consumption of alu- 
minum sheets never amounts to more 
than three — often none. Most frequent- 
ly several try-outs are made with but a 
single sheet which is finally re-drawn 
to correct shape and accepted. 

D. On certain small subassemblies, 
such as bomb bay doors, where several 
small stretched skin panels with hand 
lilted joints are partially riveted and 
then spot welded, very often heat gen- 
erated by the spot weld operation warps 
the surface area so that complete con- 
tact with the framework is impossible 
and a large percentage of small panels 
must be skillfully removed and replaced. 
(Waste of valuable skilled man-hours, 
as well!) A one-piece forined-bv-draw- 
ing bomb bay skin panel provides a 


smooth continuous surface and prevents 
further scrapping of formed parts. 

E. The elimination of a substantial 
number of skin panel joints made pos- 
sible by the Fonuing-by-Drawing proc- 
ess, is accompanied by a very profitable 
reduction of rivets, thus, further saving 
aluminum ns well as man-hours. 

Formed-by-Drawing compound curved 
panels, as has been pointed out, are 
obtained with a minimum of local elon- 
gation. It is thus possible to form cold 
magnesium sheet metal, and for the 
aluminum alloys the heat treating opera- 
tion is coinpletelv eliminated. When- 
ever the Anderson Forming-by-Drawing 
process is used aircraft design specifica- 
tions arc revised so ns to replace SO 
materials with ST. The elimination of 
the expensive heat treating operation, 
needless to say, . saves considerable 
amounts of materials, manpower and 
money and provides skin panels free of 
wnrpngc which in turn will produce 
planes of higher performance. 

The ncrodynamicist strains in his re- 
lentless efforts to achieve aerodynamic 



efficiency, paying painstaking attention 
to the effects produced in drag by even 

fine grain sand collected oil the pol- 
ished skin surfaces. While he observes 
the drag at high speeds caused by 
sprinkling of minute particles on the 
skin surface of a pursuit plane, which 
may cust hundreds ot horsepower, and 
in combat, perhaps the edge in speed to 
"Whip” into firing position, aircraft 
constructors permit avoidable skin sur- 
face irregularities caused by improper 
forming, joints and rivets. 

Aerodynamic efficiency has, in certain 
aircraft, been sacrificed as a compromise 
for lack of better production methods 
or facilities. Chief among the reasons 
for large lap or butt joint footages, is 
the lack of skin panel forming facili- 
ties. The cone section fuselage assem- 

developod blanks are laboriously 
strapped and riveted, the gradually 
changing slopes of the consecutive cone 
segments (the bases of which run nor- 
mal to the line of flight) appear to, but 
actually do not form a continuous com- 
pound curved surface. 

Another type of cone segment used 
is one having its axis parallel or ap- 
proximately parallel to the center 
line of the fuselage. Although this 
type of skin panel has the advantage 
of using longer sections with fewer 
transverse joints, it nevertheless di- 
verges from the more desirable form. 

When tint sheets or imperfectly 
formed sheets are forced on the fuse- 
lage framework, the surplus of metal 
generally tends to manifest itself in 
the region surrounding the rivets in the 
form of smooth but raised surfaces 
above the theoretical skin surface which 
results in drag increases of Consider- 
able magnitude. 

Small production runs of skin panels 
or even samples are economically pro- 
duced by the Forming-by-Drawing 
process. Since there are only ■•adjust- 
ment'’ and "set-up” charges, but no tool 
costs, sample panels eon be formed 
cheaply and long before dies for a con- 
ventional machine could he made. 

Tool costs, therefore, do not exist. In 
the Anderson Forming-by-Drawing 
process tool “storage” for subsequent 
duplication of orders is merely a rec- 
ord card. In contrast, the other meth- 
ods requiring tons of costly materials 
invested in dies, have a continuing over- 
head for the maintenance of die stor- 
age rooms or yards, with crone operators 

The recognition of this advanced and 
revolutionary metal forming process 
and the increasing demand for its imme- 
diate application will make possible the 
installation of units throiiohout the 
country for more efficient production 
of planes of higher performance. 
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One way you can see that 


185,000 get in the air.. . ON TIME! 


Give us your assembling instructions on 
low tension shielding conduit and fittings 
and save valuable production time. 


fittings inside-out . . . will perform this job for 
you to your exact requirements. 

Simply send us the complete specification. 
We’ll tell you by return mail how the assembling 
can be handled to your best advantage. 


Many man hours can be saved weekly in your 
electrical department by giving us the job of 
assembling American Flexible Low - Tension 
Shielding Conduit and Fittings. 

The same men who produce the product 
. . . the people who know the conduit and 


American Metal Hose makes a complete line 
of fittings and accessories for American Flexi- 
ble Low-Tension Shielding Conduit. Both 
fittings and conduit conform to A-N, A-C 
and N A F specifications. 
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AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS CO. • General Offices: Waterbury. Conn. 
Subsidiary o] Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD.. New Toronto, Ontario 



With the addition of the two new types — Models 2267- Al 
and 2257-B3 — Bendix Aviation, Ltd., offers a complete line of 
Hydraulic Four -Way Selector Valves to meet all requirements. 



HYDRAULIC FOUR-WAY 

SELECTOR VALVES 


BENDIX AVIATION, LT 


The exclusive radial design, plus the use of Bendix-developed 
plastic poppets gives these valves tremendous advantage in speed 
of manufacture... ease of installation. ..and in better performance. 

As the illustration shows, Bendix valves are available in single, 
dual and triple bank combinations. The co-axial shafts permit all 
handles to be operated simultaneously when desired. Other 
Bendix valves incorporate integral check and relief valves. 

Bendix valves are being produced for War— on the fastest 
production schedules. Additional committments can be taken. 
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HAND PUMPS ACTUATING CYLINDERS HYDRAULIC ELECTRIC SWITCHES RESTRICTOR 
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Design Charts for Tubes Subjected 
To Axial Loads and Combined Stresses 


IN TWO PREVIOUS articles appear- 
ing in the April and May issues of Avia- 
tion, the writer presented design charts 
for tubular members subjected t( 


By WALTER C. CLAYTON 




ANC-5 contains the stress ratio 
formulas for dealing with problems of 
combined stress. We find from ANC-5 
the following relations for tubular 
members : 

ft + ft = 1 (9) 

This equation merely states that the 
stresses on the compressive side of a 
cylinder subjected to bending can be 
added directly to the compressive 
stresses due to an axial load, and that if 
a certain percentage of the allowable 
compressive stress exists, the remaining 
portion of 100 percent may be of allow- 
able bending stress. Where bending and 
shear exist at the same time in a member 
the stresses cannot be added directly. In 
this case the relationship is : 

R*. + «*. - 1 (10) 

When the tube is subjected to compres- 
sion, bending (including secondary bend- 
ing due to column action) and torsion, 
the equation is: 

ft + ft+fl 1 . = 1 (11) 

As pointed out in the first article, the 
stress ratio for bending may be ex- 
pressed either as the ratio of the design 
fiber stress to the allowable fiber stress or 


Thus, from Figs. 3, 4, 6, 7, 8, and 10 we 
may not only determine the wall thick- 
ness necessary for a tube of given ma- 
terial and diameter, but we may also 
determine the stress ratio for any given 
wall thickness, to be used in problems of 
combined stress. 

For very small changes in wall thick- 
ness the change in strength of a tube 
varies substantially as the change in wall 
thickness. If the wall thickness, how- 
ever, is changed enough to appreciably 
effect the value of D/I, the allowable 
stress in the tubular member changes. 
While the wall thickness necessary to 
withstand a given amount of bending, 
torsion, or axial load, when dealt with 
separately may be obtained from the 
charts and equations of these three 
articles, the problem when they act 
simultaneously is somewhat more in- 
volved. The number of variables enter- 
ing into the problem make a direct solu- 
tion out of the question. We can, how- 
ever, determine a wall thickness neces- 
sary for combined stresses without a 
long trial and error procedure. In some 
cases it may be necessary to slightly 
modify the thickness arrived at, if a 
very small or zero margin of safety is 
desired. 

On the assumption that for small 
changes in wall thickness the load carry- 
ing capacity in the member varies 
directly with f we might say that : 


ft 


u_ 


Calling U/t, t,/t and, t./t, thickness 
'os we may substitute thickness ratios 
stress ratios in Eq. (9), (10), and 
(11) obtaining Eq. (12), (13) and (34) 
is follows: 


Substituting in Eq. (9) we obtain the 
equation : t,/l + I, /I = 1 which may be 
reduced to: 

! = !. + (. ( 12 ) 
Substituting in Eq. (10) we obtain: 
(U/t)’ + (t./t)’ = 1 which may be 
reduced to: 


t = Vft + P. (13) 

In the case of compression, bending 
and shear, we may substitute the thick- 
ness ratios in Eq. (11) thus: (t«/t) + 
( t,/t) -f- ( t./t)’ = 1. Solving this 
quadratic for t we obtain the equation: 


I - <• + !■ + V(t, + (,)’ + HP (u) 

Just as Eq. (9), (10) and (11) were 
expressed in terms of "t" yielding Eq. 
(12), (13), and (14), they may also he 
transformed so os to yield margins of 
safety, becoming respectively, Eq. (15), 
(16), and (17). They are as follows: 


It, + It, + \ (It, + ft)= + 4 ft’ 


(15) 

(16) 

(17) 


The procedure of working problems 
of combined stresses can best be ex- 
plained by means of examples. Taking 
the examples already given in the two 
previous articles and above in this 
article, we may find the wall thickness 
necessary for combined stresses. 


EXAMPLES: 


Given: An alloy steel tube 4 in. in diam- 
eter and 40 in. long, heat-treated to 180,- 
000 psi. ultimate tensile strength. 

(a) In the first article this tube was sub- 
jected to a bending moment of 250,000 
in. lb. The value of M/D’ = 3010 and 
f. = 0.112 in. 

(b) In the second article this tube was 
subjected to a torsional moment of 205,- 
000 in. lb. The value of T/D’F rv = 
0.0178 and t. = 0.097 in. 

(e) In this article this tube was sub- 
jected to a compressive load of 75,000 lb. 
The value of F/D’F, = 0.0323 and 
t. = 0.041 in. 


Wanted: 

(a) The required wall thickness for the 
above bending and compression and a 
check on the margin of safety. 

(b) The required wall thickness for the 
above bending and shear and a check on 
the margin of safety. . 

(c) The reqnired wall thickness for the 
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This is a “doer’s" battle . . . this building of a 
mighty nation’s giant air fleet. Bottlenecks must 
be eliminated. This requires vast quantities of 
timesaving equipment behind the machines, be- 
hind the men speeding aircraft production. Modern 
motors, control, welding, and “speeding-up” equip- 
ment of all kinds must be made available in 
record time. 

To insure this tremendous supply of vital equip- 
ment, Westinghouse is engaged in the largest 
expansion program in its history. Today, down 
Westinghouse production aisles comes the finest 
timesaving equipment that 50 years of engineering, 
research and ingenuity can produce. 

Westinghouse 

TIME-SAVER FOR THE AVIATION INDUSTRY 



HERE’S WHAT WESTINGHOUSE IS DOING TO HELP YOU 


It’s this help in the groundwork 
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4 WESTINGHOUSE SERVICES 

FIRST: To speed renewal parts to you, Wa^tinghouse has 
established 17 warehouses in or near leading/aviation centers. 
Stocks on hand include those parts normally subjected to the 
most wear or burning such as contact tips, shunts, coils and 
bearings. When your own emergency stock of renewal parts 
runs low, order direct from our local entice. 

SECOND: To facilitate major repair work, Westinghouse has 
established 34 district manufacturing and repair plants. Each of 
these plants is equipped to repaj/, remodel or recondition elec- 
trical apparatus. More than 4.000 employes are now serving our 
customers from these district/ plants alone. Call our local office 
to save time on repair service. 

THIRD: To help you with the problem of getting more out of 
your present equipment or in consideration of a change to save 
time and speed production, Westinghouse maintains a staff of 
experienced engineers at every Westinghouse office. These men 
are constantly working with plant and aviation engineers in 
every phase of (he industry. Many of the problems thus solved 
may provide s' quick answer to a similar problem of yours. Use 
this service toe next time a problem arises. 

FOURTH: Westinghouse has prepared a valuable book “Main- 
tenance Hints” which gives you helpful suggestions on the care 
of electrical equipment . . . including ways to make it last longer 
and /give you better service. “Maintenance Hints” is free. See 
thgt each of your maintenance men gets a copy. Just fill in the 
attached coupon and mail it today. 


'JJ 


ouse 


above compression, bending and shear 
and a check mi the margin of safety. 


Solution : 

<«) 


D 4J 



0.112' + 0.041' = 0.153' 
20.2 (From Figs. 3 ami 10: 


Then: 
- 0.281 


t, + t, + V (0 + I.F + 4/, 1 


= + 0.02% 


= 0.200' 

T = Q 200" “ 20.0 (From Figs. 10.3,6:) 



of safety. The discrepancy will be a 
maximum when the values of U, t« and t. 
are approximately equal. Where one is 
appreciably larger than the others, the 
change in thickness will be relatively 
smaller and the margin of safety gen- 
erally close to zero. 

When the wall thickness is increased 
by retaining the outside diameter and 
reducing the inside diameter, as in the 
examples above, the materia] added is 
being placed where it is least effective 
(on the inside of tile tube). This is more 
or less compensated for by the fact that 
the allowable stresses for bending and 
shear increase ns the wall is thickened. 
When the wall thickness is increased by 
mainrainiiia the bore oi the tube and 
adding the material to the outside of the 
tube, the material is being placed where 
it is most effective, and tile allowable 
stresses are increased because of the 
decrease in D/t. Thus there will generally 
be positive margins of safety in such 
cases of greater magnitude than in the 
examples above. If the tubular members 
are ol the heavy wall variety, (small 
D/t ratio), the margins of safety will 
deviate still further from zero. 

A tube subjected to torsion, having a 
tendency to fail through buckling of the 
wall, will have this tendency accentuated 
by the addition of compressive stresses. 
On the other hand, this buckling ten- 
dency is reduced by tensile stresses. This 
is covered in Fig. 255, Theory of Elastic 
Stability hv Timoshenko'. 

A chart (Fig. 11) has been added to 
facilitate weight estimation. Knowing 
either the inside or outside diameter of 
the tube and the wall thickness, also the 
length of the member and the material 
from which it is made, it is readily pos- 
sible to determine the weight of the 
member. Fig. 11 gives three curves, for 
steel, aluminum allov and magnesium 
alloy. The curves arc plotted with Av as 
ordinates and D/t as abscissa. Knowing 
the D/I of the tube, a line can be drawn 
front the D/t scale to the curve repre- 
senting the material used, thence hori- 
zontally to the scale. The weight in 
pounds is obtained from the equation : 

W = tk.) (£) (D>) (18) 

EXAMPLE: 


Given: Steel tube, D = 4" t = 0.200 
1. = 40" 

Wonted: Weight in pounds 
Solution : D -5- t = 4* -4- 0.200” = 20 
From Fig. 11, k. = 0.0425 
Then: IF = (0.0425) (40) (4*) - 27.2 lb. 

In conclusion the writer wishes to 
thank Mr. George Bauer and Mr. Carl 
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New Mass Production Methods 
For Propellers 



s eamless steel tubing gets under Way at dedi- 
cation at American Propeller Carp's ., new 
plant "somewhere in the midwest" William 


and Brig.-Gen. K. B. Wolfe, Army Air Forces 
production division head, how the tubing is 
transformed to blades by a series o I hot forg- 


erations. From bottom to top ore: tubing os 
it comes from the mills: precision honed and 
ground tube: swaged, upset and polished tube; 



line, the propeller blade, filled with gas to in- 


weight than aluminum. 




B ehind every "happy landing" is the accurate strength- 
weight factor engineers have established for vital plane 
parts. Not the least of these parts is the axle. 

For the axles of many fighter and bomber aircraft, tubing 
is supplied to manufacturers by Ohio Seamless. To meet rigid 
Army and Navy specifications, this tubing must be free 
from scale, pitting, seams, tears and such physical defects. 

Ohio Seamless tubing "carries the load" in many important 
airplane parts. With its uniformity of strength, wall thick- 
ness. O.D. and l.D. diameters, size, hardness and machina- 
bility, it "delivers” whcjever exacting requirements are de- 
manded in the manufacture of today’s finest fighting planes. 









FIG. 3. 
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AVIATION 


I. July, 1942 





Army of 
Skilled 
Crafiswomen 
Grows 


blouse s with close fitting caps to keep wisps 


ports. They include housewives, former school 
teachers, shop girls, waitresses, stenogra- 
phers. textile workers, t arm girls — even grand- 
mothers who operate turret lathes, drill presses. 

curacy of holes drilled in cylinder head os it 


eroted entirely by women. Upper right, lemi- 


<>f salt as one means of maintaining 
health and cflicienev. medical anthon- 

Explaming that salt losses must be 
replaced daily to prevent heat sickness 
or even cramps, they point out that the 
unnoticed cases are most dangerous, for 
even a slight lack of salt-balance saps 
energy and slows up muscular coordina- 
tion and reactions. Recent studies show 
the average person can maintain proper 
balance from the salt used in food sea- 


soning, but workers engaged in heavy 
work or long hours need added quan- 

Industrial physicians agree, one study 
declares, that the average worker needs 
one level teaspoon of salt for each gal- 
lon of water. Since even those on the 
hottest jobs seldom drink more than 
two gallons of water in an eight hour 
day, the extra quota required is about 
two level teaspoons, about 60 percent 
above the average diet. 


Development of salt tablets has prov- 
en of material aid in many plants when 
accompanied by proper employee edu- 
cation, this study points out. Workers 
engaged in light to medium work, it 
notes, require from four to six of the 
ten-grain tablets — about the same size 
as aspirin — those in medium to heavy 
work from 8 to 10 tablets; and those 

from 12 to 15 tablets in -an eight hour 
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19 PLACES TO GET A 50% SAVING 
IN ASSEMBLY TIME 


To back up your industry with a continu- 
ously plentiful supply of one of your most- 
in-demand items, a total of 19 screw manu- 
facturers have been equipped to produce 
time saving, trouble-saving Phillips Re- 
cessed Head Screws. 

Tremendous manufacturing capacity . . . 
nationwide distribution ... are augmented 
by a corps of 150 sales engineers, qualified 
to help you get the most from Phillips. In 
the average case, they can show you how to 
save 50% in assembly time — eliminate 
operations, prevent accidents, eliminate 
burrs, get stronger fastenings. 

The shape, taper and depth of the Phillips 
recess were determined after thousands of 
tests. The drivers maximum turning power 
is utilized without sacrifice of strength in 
the screw head . . . without danger of shear- 
ing the metal or breaking the bit. That's 
why the majority of units turned out by 
leading aviation and automotive concerns 
are Phillips-assembled. 



Phillips Recessed Head Screws 

WOOD SCREWS • MACHINE SCREWS • SHEET METAL SCREWS • STOVE BOLTS • SPECIAL THREAD-CUTTING SCREWS • SCREWS WITH LOCK WASHERS 
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and in addition, our pe 
especially adapted to, 
oughly experienced in, t 
of this type of casting. * 


castings 


quantities. 


BRONZE AND ALUMINUM FOUNDRY CO. 

Twin Plants, CLEVELAND, OHIO 

IT, Stephenson Bldg. • CHICAGO. 188 W. Rondolph • LOS ANGELES, 405 S. Hit 
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Vickers 

HYDROMOTIVE CONTROLS 



Vickers Hydromotive Equipment is 
used on many of the most modern 
airplanes. The Consolidated Aircraft 
PBY-5 ("Catalina”) amphibian illus- 
trated here is representative. 


Vickers Hydromotive Controlsare high 
pressure oil hydraulic controls that are 
so widely used because they do the job 
dependably, smoothly and accurately 
... no matter how severe the service. 


^rpor/ited, 1462 OAKMAN BLVD. 




ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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;H Middlesex villages and far 
eard the clatter of Paul Revel 
Today, they hear the drone 


mission for Democ 
is of the essence, and 
playing a vital role 


"Goodrich 


RUBBER 




B.F. GOODRICH RUBBER RESEARCH FOR THE 






cf 


AAKES B.F. GOODRICH PRODUCTS TELL ALL! 


The thread of this story is Rayon 


9 Yes, rich, luxurious rayon! The fibre 
from which milady's gay summer dress 
s woven. It's this same fibre which 
B. F. Goodrich research found to be of great value 
for Silvertown Airplane Tires. 

You see, B. F. Goodrich engineers got the idea 
that rayon might make a stronger tire cord for its 
weight than cotton. So they set out to prove it. 

That's the secret of B. F. Goodrich Research. It 
looks for the unusual. It's never bound to the past 
or tradition. 

Today, Silvertown Tires made with rayon cord 
are spinning on runways from coast to coast. Air- 
lines report rayon-cord Silvertowns are stronger, 
longer-lasting. And they weigh less, too— a vital 
factor where airline payloads are concerned! 

MAKERS OF B. F. GOODRICH T 
AND SYNTHETIC RUBBER PR 


This is just one example of B. F. Goodrich Re- 
search. But it’s typical of the ceaseless prying into 
the unknown which developed the famous B. F. 
Goodrich De-Icer. It's typical of the kind of re- 
search that developed the B. F. Goodrich Feed 
Shoe for protecting propeller blades from ice. And 
when we say developed, we don’t mean that we're 
sitting back satisfied . . . that we’re considering no 
further improvements. All B. F. Goodrich products 
are constantly undergoing change. We’re working 
on them today. We will be tomorrow! That’s why 
you can count on the next great improvement in 
rubber products for the aviation industry coming 
from the B. F. Goodrich Laboratories. For a 
general catalog describing B. F. Goodrich Aviation 
products, write our General Offices, 

Akron, Ohio. 


RETCHED BEYOND ENDURANCE, ) 



B. F. GOODRICH * GENERAL OFFICES AKRON. OHIO 




CRESCENT 

is an important 
source of supply 

for 


AVIATION 

CABLE 


Crescent manufactures a 
f\_ complete line of electric wire 
' and cable for every aircraft 
need — starter cable, high-tension 
cable, primary cable — original or re- 
placement. Crescent also manufac- 
tures welding cable. 


And every Crescent Aviation Cable 
is a quality cable — made of prime ma- 
terials, processed under the Dostain 
Method of manufacture for high effi- 
ciency, long life, dependability and 
uniformity. 


We will promptly answer your 
inquiries concerning wire or cable for 


tiring for the autoinoliiv in 



s-2 


tor resistance welding of heavy sections 
and of special alloy steels — such as 
homogeneous and faee-lmrdened armor- 
plate, the new Progressive “Tcm-A- 
Trol" forge welder both spot-welds and 
heat-treats the weld. Close control of 
weld nngget size, ductility and grain 
refinement are thus obtained. It is said 
lhat the welder also avoids annealing 
of hardened surfaces in plate. With 
completely automatic control of weld, 
heat treat and annealing cycles, the new 
Temp-A-Trol reduces the human ele- 
ment in selecting weld and heat treat 
cycles to a mere setting of the dials to 
the actual temperatures desired. An- 
other advantage of controlling welding 
current and cycle through weld tem- 
perature rather than by the conventional 
manual setting of current and time 
regulating controls is that it provides 
automatic compensation for current loss 
due to varying amounts of the work in- 
troduced in the throat of the welder. 
As this increases, the current loss due 
to induction increases, causing a varia- 
tion in the actual amount of welding 
current — almost impossible to com- 
pensate for accurately by means of 
manual controls. Again, the Temp-A- 
Trol control also compensates for cur- 
rent loss through adjacent completed 
welds. Obviously, when a spot weld is 
made close to another completed weld, 
part of the "welding” current will short 
circuit through the already completed 
weld, causing a variation in the actual 
amount of current used for welding and 
in the size of the weld nugget. With 
Temp-A-Trol welding, this loss is mean- 
ingless since the amount of current is 
automatically increased to compensate 
for the loss. Detailed information on 
the new process will be furnished at 
present only to organizations engaged in 
or contracted to engage in war produc- 
tion work. — Aviation, June, 194:2. 

Aero Tool Rivet Sets 

Designed with angular offsets of 71 
deg.. 10 deg., and 15 deg., a new fine of 
offset rivet sets has just, been annonneed 
by the Aero Tool Co., Burbank, Calif. 
Incorporated in the manufacturing is 
a process known as Mieroglass polish- 



ing, which is said to develop a glass- 
smooth face that will not harm aircraft 
skins or other surfaces the tools con- 
tact. Also, incorporated in the manu- 
facture is the Aero Tool Co. cup-forg- 
ing process which assures an even metal 
flow and structure for long wear and 
extreme precision. — Aviation, July, 


Tap Reconditioner 

Designed to alleviate current difficul- 
ties in securing the vast numbers of pre- 
cision ground taps required for war 
production needs, a Tap Reconditioner 
is announced by Detroit Tap and Tool 
Co,, 8432 Butler St., Detroit, Mich. 
Combining in one unit facilities for 



chamfering, for spiral pointing and for 
point polishing, the Detroit Tap Re- 
conditioner serves to eliminate delays in 
tap replacements by sunplifving recon- 
ditioning of taps. In addition, the 
Detroit Tap Reconditioner is said to re- 
duce tapping costs hv increasing the 
output per tap during its useful life. 
The machine thus also means the avoid- 
ance of delays in securing tap replace- 
ments by endowing “old” taps with new 
life, time after time. The tap chamfer- 
ing unit, located at left of machine is 
of the precision collet type, assuring 
maximum locating accuracy with quick 
changes. It will accommodate collets 
from the smallest machine screw size up 
to the lj in. standard tap shank size. 
Taps of from two to seven flutes may 
he handled through the provision of an 
indexing drum, indexing being accom- 
plished by pulling the dual purpose con- 
trol lever sideways to release the spring 
plunger. Proper index for different 
numbers of flutes is selected by moving 
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the drum assembly in or out until the 
number corresponding to the number of 
flutes appears in an inspection aperture. 
Graduations are provided for adjust- 
ment to desired chamfering angle. 
Safety stop pins limit the movement of 
the chamfering unit for taps of dif- 
ferent numbers of flutes, The oversize 
grinder motor is of the double-end shaft 
type, is of dust-proof construction and 
mounted on ball bearings. — Aviation, 
July, 19422. 

Monarch "Streamliner" 

Possessing exceptional beauty of de- 
sign, with streamlined arm guard, and 
cabinet base, the new Monarch Radial 
Saw “Streamliner” made by the Amer- 
ican Saw Mill Machinery Co., Hackctts- 
town, N. J., was designed to meet the 
national trend for the utmost speed and 
efficiency in production. This machine 
incorporates the “Uni-Point” prin- 
ciple, permitting operator to make an 
instant setting for any crosscut angle, 
with the saw blade always cutting into 
the work at the same point in the table. 
This feature enables the operator, with 
snap-speed accuracy, to set the ma- 
chine for any out without raising or 
lowering the saw or making any other 
complicated adjustments. 

In addition, the machine has a num- 
ber of new mechanical features which 
further simplify the operation. The 
capacity of cross cutting has been con- 
siderably increased on all standard 
models, to take earc of the widest pan- 





'Production at full speed 
by the 10th ... or else! That 
was the job that faced us. It 
meant new materials handling 
equipment — and a delivery 
date we could absolutely de- 
pend upon. Again, we turned 
to P&H because we know they 
won't make a promise they 
can't keep. This time they beat 
the promise . . . and enabled 
us to keep ours!" 

•ft To meet the urgent need of the 
war program, P&H guarantees de- 
livery date within ± 3%. 


Around produclion lines, assembly 

and in countless other locations, P&H 
Trav-Liit Cranes provide swift, low- 
cost materials handling to speed the 
war effort. Designed for intermittent 
service, P&H Trav-Lifts are offered in 
a variety of sizes and types with 
capacities up to 15 tons. Write for 
bulletin H-13. 



General Oflices: 4593 W. National Avenue . . . Milwaukee, Wisconsin 



197 


AVIATION, July, 1942 








"GLOWELD"... THE NEW 


ION, July. II 
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The highly practical split shell for electrical connectors is 
an original development of Cannon Electric and is now 
universally used. It is only one of many improvements we 
have made for aircraft electrical systems to reduce weight 
and save time. 

Cannon Plugs have many other equally important ad- 
vantages. That’s why they are standard equipment in avia- 
tion, radio, television, submarines, geophysical research 
and many other 
fields where 
quick assembly, 
precision and ab- 
solute depend- 
ability are re- 
quired. 


u 

u 

$ 

* 


SS.-SSESTSai< — — — — 


CANNON ELECTRIC 
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Worthington airfi 

THE MOST EFFICIENT, 
DEVELOPED FOR 


rass Blitzer” 

OMICAL UNIT YET 


Experience has shown that at least 10 cuttings a season are 
required for development of the best turf conditions, which 
is important, because thick, dense turf: 


The following table shows a quick summary of the eco- 
nomies effected by the "Grass Blitzer," based on 1 complete 
cut of 500 acres and 10 cuts pet season: 


I Keeps down dust which is a cause of too frequent 
J- motor teat-downs and pares replacements. 

'T Helps eliminate hazards of loose stone, aggregate, 
gravel, etc., injuring propellers during motor revups, 
take-offs and landings. 

3 Absorbs rainfall, preventing muddy areas and the dan- 
ger of serious skids. 

Helps eliminate wheel marks which can be photo- 
graphed from as high as 30,000 feet. 

Speed plus economy of gasoline and man power are im- 
portant when the total acreage of Military and Naval fields 
in this country alone is considered. Three available types of 
mower combinations are: 

(1) The farm tractors with 7-ft. sickle bar (max. speed 
6 m.p.h.). 

(2) The same tractors with 7-gang golf course type cutting 
units cutting a swath of 16 feet, (max. speed 6 m.p.h.). 

(3) The Worthington "Grass Blitzer" including special 
Airfield tractor and special 9-gang cutting element with a 
swath of 21 feet, (max. speed 20 m.pdi.). 


Labor hours per S00 acres cut Labor hours per season 

Type 1 Type 2 Type 3 Type 1 Type 2 Type 3 
130 45 11 1300 450 110 

Gallons of gasoline per 500 acres cut Gallons per season 

105 68 27 1050 680 270 

Simple multiplication shows gigantic savings as acreage 
mounts, which are also reflected in proportionately lowered 
operating costs. 

The tremendous capacity of the "Grass Blitzer” is made 
possible by an entirely new type of gang-mowet. Castors 
and rollers have been eliminated — only large traction 
wheels touch the ground and the height of cut is estab- 
lished by suspension from the frame instead of from the ground 
up. This enables the fast Worthington tractor to haul the 
9-gang at 20 miles per hour, cutting 46 acres per hour, or 
368 acres per 8-hour day. 

Tear out and mail this coupon, today, for handsome, illus- 
trated catalog — "The Worthington Airfield 'Grass Blitzer' 
A Study of Airfield Turf Area Grass Cutting and Main- 
tenance Problems." 
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DOUBLE 

UTILITY 





DUPLEX Semi-Steel 

BENCH BLOCKS 

Precision Ground 

0 Challenge Duplex Bench Blocks are 
available in three combinations ... (1) one 
surface smooth and the other grooved in 
Mi-inch widths for lapping metal-to-metal 
joints (2) both sides smooth, so that one 
surface may be used for working purposes 
and the other held in reserve for layout 
and assembly (3) both surfaces grooved 

can serve as a ready-built base for small 
fixtures and tools. Precision ground, both 
top and bottom. Can be furnished with 

extra cost, if desired. 

★ ★ ★ 


CHALLENGE Semi-Steel 

SURFACE PLATES 






LATEST CATALOG 


THE CHALLENGE MACH. CO. 


GRAND HAVEN, MICH. 


SHOP EQUIPMENT & ACCESSORIES 


"Sealed Disk" Filtration 

One bottleneck in the finishing of 
plated parts for airplanes is imperfect 
finishes, spotty or otherwise, which ex- 
perience has proved is generally caused 
by dirt, dust, rust |iarticles, sediments, 
colloidal and other foreign matter in 
plating solutions and the water used in 
them. The “Scaled Disk” method of 
filtration as used in “Hy-Speed" Fil- 
ters, made by Alsop Engineering Corp., 
1 Hillcrest Ave., Milldale, Conn., will 
completely remove these impurities, 
even to microscopic particles, and keep 
liquids clean and highly clarified. The 
result of this filtration is a finer, faster 
and more uniform finish on metals, no 
loss of variable solutions, because fil- 
ters are absolutely leakproof, rejects cut 



to minimum, and production speeded 
up. Alsop Hy-Speed Filters are made 
in various sizes for all kinds of liquids, 
in portable form with pump and motor 
or for permanent installation with pipe 
line connections. The important uses 
thus far proved in the aviation field arc 
filtering water plating and chemical so- 
lutions, metal cleaning solvents, salvag- 



ing hydraulic, turbine and fuel oils, 
gasoline. The very practical design of 
this filter makes cleaning it, and renew- 
ing the inexpensive filter disks used, a 
simple and quick operation. The large 
filter areas provided in comparatively 
small space assure high speed filtration. 
— Aviation', July, 1042. 

Industrial Transportation 

With the building of new plants, 
many of which cover acres of land, 
the question of transportation for per- 
sonnel and visitors from one section 
of the plant to another has become 
quite important. The Mercury Mfg. 
Co. of Chicago, manufacturers of in- 
dustrial trucks, tractors, and trailers, 
have recently announced a new tractor 
and trailer designed for this work. 
The tractor is the popular Mercury 
A-540 electric “Tug”, a compact ma- 
chine easily maneuvered. The trailers 
arc modified constructions of the popu- 
lar Mercury A-310 with specially de- 
signed floor boards and comfortable 
seats erected on them. Wheels are 
rubber tired, and coupling is by means 
of the Mercury Safety-Self-Coupler, 
which simplifies coupling and uncoup- 
ling and provides e-joother riding and 
trailing qualities to trailers. The elec- 
tric feature of the tractor makes it 
exceedingly popular for this type of 

possibility of becoming a fire hazard, 
the tractor and trailers may travel 
safely through the plant. — A viation-, 
July, 1942. 
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A new synthetic solid 
gives you this 
permanent tracing paper 


A remarkable new transparentiz- 
ing agent developed in the K &E 
laboratories— produces this truly 
permanent tracing paper! ALBA- 
NENE is made of 100K long fiber 
pure white rags— treated with 
Albanite — a new crystal clear syn- 
thetic solid, physically and chem- 
ically inert. ALBANENE will not 
oxidize, become brittle or lose 
transparency with age. 

Equally important, ALBANENE 
has an excellent drawing surface 
that takes ink or pencil beautifully 
and erases with ease ... a high de- 
gree of transparency that makes 
tracing simple and produces 


strong sharp blueprints . . . extra 
strength to stand up under con- 
stant corrections, filing and rough 
handling. ALBANENE has all the 
working qualities you've always 
wanted — and it will retain alt these 
characteristics indefinitely. 

Make ALBANENE "prove it" on 
your own drawing board. Ask 
your K & E dealer o 
an illustrated brochure and gen- 
erous working sample. 

KEUFFEL & ESSER CO. 


K&E CMfiamne' 

THE STABILIZED TRACING PAPER 



NERAL# 

QFNTDI" -• 


j> ELECTRIC 

• iinL PLANT AIR CONDITIONERS • CONDENSING UNITS • MOTOR COMPRESSORS 
DIRECT EXPANSION COILS • WATER COILS • EVAPORATIVE CONDENSERS 
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New Aircraft Clamp 

To meet aircraft demands for a small 
size, horizontal type toggle clamp, the 
Detroit Stamping Company, Detroit, 
Mich., have added a new model to their 
already large line of clamps. The most 
recent addition will he known as De- 
Sta-Co Toggle Clamp Xo. 205. When in 
loeked position this chimp measures 
only 1 ft in. high, and 5J in. from tip of 
handle to tip of arm, weighs lint 3J oz. 



Power Pack 


Prolilometers has been announced by 
the Physicists Research Co., 343 South 
Main St., Ann Arbor, Mich. This unit, 
known as a Power Pack, has been de- 
signed to make possible the use of 
Prolilometers on a.e. lines. Prolilom- 
eters, instruments used for the meas- 
urement of surface roughness and pro- 
viding direct dial readings in true inch 
units, until recently have been self- 
contained with batteries which per- 
mitted full portability. With the in- 
creasing need for their uninterrupted 
use in one location, particularly on 
three-shift inspection operations, the 
Power Pack was developed so that 



returned to the Physicists Research Co. 
plant for this purpose. It can also he 
specified as a part of a new instrument. 
—Aviation, Jtthi, 1042. 

GE Sensitive D-C Relay 

A new sensitive direct-current relay 
for aircraft service has been announced 
hv the industrial control division of the 
General Electric Co., Schenectady. X. Y. 
The relay, designated CR2791-ti00C, is 
specially designed for use in vacuum 



tube output circuits where I he ] lower 
available is so small as to require opera- 
tion on extremely low currents. A 
sealed aluminum cover protects the re- 
lay from dust and against damage from 
rough handling. The relay is small and 
light in weight, weighing only 31 oz., 



Keep Tools Handy! 

Penco Tool Handling 
and Storage Units 

* * * 

for ’Round-the-Clock Production 
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WHY 

Welded Stainless Tubing 
SPEEDS THE PRODUCTION of 

* SYNTHETIC RUBBER 
★ GUNPOWDER 

★ AVIATION GASOLINE 
* CHEMICALS 



WHY designers & fabricators 
adopt this WELDED tubing 



As tubing shapes arc natural design units, 
parts can often be finish formed by merely 
bending, flanging, tapering or expanding. 
Then too, uniform tube walls permit the 

use of lighter gauge tubing where strength 
and rigidity are needed. As this lighter 
gauge tubing is easy to form, it helps to 

semi-skilled workers. 

Carpenter Welded Stainless Tubing meets 
U.S. Army & Navy "specs," and is avail- 
able in random lengths, and lengths cut 


Carpenter's Welded Stainless Tubing Data 
Book is a bandy reference tool for engi - 

tubing. . A note on your company letter- 

THE CARPENTER STEEL COMPANY 


Carpenter 


STAINLESS TUBING 


and is designed to meet all Air Corps 
requirements set up for devices of this 
type. It has a maximum continuous 
current rating of 2 amp. at 32 v., and a 
maximum make or break rating of 10 
amp. Maximum coil resistance is 3,000 
ohm. The contacts provide single-pole, 
double-throw operation. — Aviation . 

Magnesium Fire Extinguisher 

Pulmosan Safety Equipment Corp., 

176 Johnson St., Brooklyn, N. Y., has 
just developed Magout Powder to 
easily and quickly extinguish mag- 
nesium fires. This highly effective 
powder instantly smothers fires caused 
by magnesium shavings in machine 
shops, or by magnesium incendiary 
bombs. It is a non-absorbent, finely 
pulverized dry powder, safe to handle 
and easy to use. Magout is available 
either in bulk quantities or in handy, 
instant-action tubes for sprinkling on 
fire. This is a new type cardboard con- 
tainer, spiral shaped for convenience 
in handling, with metallic ends ami 
lined with paraffin. It is not only wise 
but safe to keep a quantity of Magout 
always in reserve for it is non-injuri- 
ous and will not deteriorate. — Aviation, 


"Kum-Kleen" 

Due to the conservation ol‘ all types 
of melal, many industries have found it 
necessary to use a substitute for name 
plates, metal tags, identification, patent 
number and instruction tags. A new 
product has been developed under the 
trade name of ‘'Kuui-Kleen” by Avery 
Adhesives, 451 East Third St., Los 
Angeles, Calif. This product is said to 
adhere permanently to any smooth sur- 
face including metals, glass, plastics, 
enamel, varnish, wood and is applied 
without moistening, and will adhere 
even when exposed to high tempera- 
tures or changing climatic conditions. 


C MOOEl S-lOO \ 

HYGRADE QLlMUeent 

1 10U55 VSHi 60Cy<l«*A.C. .UtniSUKila 
HIGH POWER FACTOR 

ECTRO^^wJttTiyf'irCTU^RING CO , 


CAUTION 

This furnace must be installed 
in accordance with manu- 
facturer's instructions. 

\ / 


They are particularly advantageous at 
this time as they eliminate the necessity 
of drilling, taping and riveting in appli- 
cation, yet have the permanent quality 
of metal tags, firm says. — A viation, 
July, 11)42. 

Oil Proof Aprons 

A new line of heavy-duty, abrasion 
and tear resistant aprons which are im- 
mune to all oils and organic solvents, 
including insoluble sulphur-base cutting 
oils, is announced by Resistoflex Corp., 
Belleville, N. J. The aprons are made 
of strong, pretreated fabric, heavily 
coated with flexible Resistoflex PVA 
material which retains the flexibility of 
the fabric base but renders it impervi- 
ous to the chemicals and solvents eu- 



eountored in a wide variety of indus- 
trial operations. The aprons afford pro- 
tection against such widely used 
solvents ns carbon tetrachloride, tri- 
chlorethylene, perehlorethylene, benzol, 
ether, chloroform, ethylene dichloride, 
paint and lacquer thinners, and animal, 
vegetable, and mineral oils of all kinds 
as well as carbon disulphide. They are 



c ^ 

LICENSED UNDER 
PATENT No. 2,095.437 

✓ 
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DARNELL 

CASTERS & WHEELS 




This quick-acting production vise 
was developed by Production Devices, 
Inc, 1169 Main St., E. Hartford. 
Conn, to meet the need for a tool 
combining tile quick action of air with 
a positive grip on the work. It utilizes 
a single-acting air piston working 
through leverage which furnishes 
greater power to the movable jaw. B; 
using an inexpensive trip valve, produe 
tion is speeded up hv synchronizuu 
the opening and closing of the vis 


jaw with the movement of the ma- 
chine. Spring jig and special jaws, 
used with foot, hand, cam, air or elec- 
trically operated valves, speed up opera- 
tion in milling, shaping, planing, 
broaching, drilling, tapping and assem- 
bling as well as on bench operations. 
Special features include: completely en- 
closed mechanism to assure freedom 
from chips, dirt, coolants, etc. ; instantly 
adjustable jaw saves time; ground jaw 
faces, hole-spaced to your specification 
if desired; and special alloy eastings 
for proven strength and uniformity. 
Specifications (Senior Model): Length 
overa'l 22% in.: width overall b V2 in.: 
height overall 5 in.: weight npprnxi- 


The "roll" of Darnell Casters and Wheels 
in the great American drama "Produc- 
tion for Victory" is daily increasing in 
importance. In shipyards, plane 
plants, munitions factories and 
thousands of defense in- 
dustries, you find Darnell 
Casters and Wheels play- 
ing their part quietly 
and efficiently saving 
floors, money, time 
and equipment. 

FREE MANUAL 
FOR THE 
ASKING 


DARNELL CORP. LTD., walker st.,new york.n.y. 
LONG BEACH, CALIFORNIA, 36 N. CLINTON, CHICAGO, ILL. 


parent type, and 33x42 in. in the heavy 
duty type. The same Resistoflex PVA 
material is also used in the making of 
protective gloves as show'll in the photo- 
graph. Both the gloves and aprons were 
developed as a protection against 
dermatitis and folliculitis, common skin 
infections which frequently occur from 
exposure to the sulphur-base cutting 
oils used in metal working industries 
or from exposure to other toxic sol- 
vents. Despite their strength and dura- 
bility they arc very light in weight, pro- 
viding full freedom and comfort. — 
Aviation, July, 1942. 


Airlox Pneumatic Vise 
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Industrial 

CHEMICAL 

COMPOUNDS 


Industry is intent upon hastening 
War Production. Turco Products, Inc. 
stands ready to help speed up the 
output of almost every division in 
your plant. Call upon us to prescribe 
the proper Specialized Chemical 
Compound for all your surface 
cleaning and processing operations. 
Ask us for technical information. Call 
in your local Turco Service Specialist. 
Want ideas and shortcuts? Check 
and mail the coupon below. No 


'■ MAIL THIS COUPON ” 


I'M INTERESTED II 

n Acid Pickling 


E OPERATIONS 










i 7URC0tta)PUCTS.(NC. 

I ® Soles arid Service^ Representonves 




LOS ANGELES. S 


i FRANCISCO ■ CHICAGO 


mutely 75 II).; j»«- width 7 in.; depth 
1 V> ill.: Brown and Sharpe So. 4 jaw 
hole spacing, or to your specification ; 
jaw travel */. in.-, maximum opening 7 
in. between jaw castings; maximum air 
consumption .02 cu.ft. per operation; 

line pressure: higher gripping ratios 

slightly additional cost. — Aviation. 

July, 1912. 


P&H Trav-Lift Cranes 

feger Corp.. Milwaukee. Wis., an- 
nounces that Trav-Lift cranes will in- 
clude two added features ns standard 
equipment. All double 1-hpnm cranes 
employing a motor driven troilev will 
he equipped with a drag brake on the 
trolley. All cage controlled Trav-Lifts 
will he furnished with a foot gong. Fur- 

on special order only. 1* & II Trav-Lift 

15 tons, and are ideal for intermittent 
service, and for supplementary usage 
with the large overhead traveling cranes 
also manufactured hv Harnisehfeger. 
An illustrated bulletin indicating how 
Trav-Lifts can be used to speed pro- 
duction in many war materials plants, 
with safety and economy, is available 
on request. Write for Bulletin H-13.— 



Avery Adhesives 

A new type sticker is being widely 
used in the electrical Held to identify 
wires for installations, carry instruc- 
tions, warnings, patent numbers and 
manufacturer's ldeutilieatton. These 

Avery Adhesives. 451 Fast Third St., 
Los Angeles. Calif., anti are applied with- 
out moistening; permanently adhere to 

under extreme heal or humidity, yet 

■Inly. 1942. 
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€ IJ I’.TIS S 


AIRPLANE 


IVIlltiHT 

DIVISION 


From the start, Curtiss P-40’s have been many successive step-ups in performance, 
in the thick of nearly every important air Now a still greater P-40, the Warhawk, 
combat the world over. Back home, with- with its hard-hitting fire power, will soon 
out a halt in desperately needed produc- be winning new victories in America’s 
n.thesefamousfightershaveundergone march toward all-out air supremacy. 
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^PR D D U CTI DM 

ON YOUR ASSEMBLY LINES - 

DISPENSE INSULATION, CAULKING COMPOUNDS 
AND SEALING MATERIALS with the 

UNCVCN "PILE DRIVER" 


(FORCED-INDUCTION PUMP) 



W ITH production surging to new 
highs, the men responsible for 
keeping schedules or 
searching for short cuts and time saving 
equipment. 

Lincoln engineers I 
fectcd the Lincoln "Pile Driver.” This 
unique pump is designed to dispense heavy 
viscous materials such as scaling com* 
pounds, sound deadeners, insulating ma- 
terials, putty, heavy lubricants and other 
substances too heavy and solid to prime 
in any other type of pump. 

Many of these units are now in service 
— on production lines where bearings or 
gears must have initial lubrication — in 
processes where assemblies must be sealed 
before riveting — in the production of 
special war products that must be gas and 
dust tight — in the refrigerator industry to 
apply scaling and insulating materials, etc. 

Because of the ability of the Lincoln 
"Pile Driver" to deliver heavy materials 

BULLETIN 661 


tg-by-hand, putty- 
of the past and 

man with a "Pile Driver" can do the work 
that formerly required several workers 
when the old methods were used. This 
saving alone will pay for the equipment 
in a short while. 

Lincoln "Pile Drivers" are available in 
single or two-stage models, both employing 

als from containers up to 10 -gallons ( 100 -lb.) 

55-gallon (-100-lb.) drums. Each can be ar- 
the flow is always under control of the operator. 





These new pumps can be adapted to a wide variety of 
applications. Lincoln industrial engineers will gladly 
lend their knowledge and make recommendations as 
to how the "Pile Driver" can serve you. 



LINCOLN ENGINEERING COMPANY 

Pioneer Builders of Engineered Lubricating Equipment 

ST. LOUIS, MISSOURI, U. S. A. 


AVIATION, July, 1942 


Speedgrip-Automatic Wrench 

The Pack-Rite Machine Corp., 82S 
North Broadway, Milwaukee, Wis., an- 
nounces plans l’or manufacture of the 
Speedgrip-Automatic Adjustable Nut 
Wrench patented by G. F. Sohlote, who 
will also be active in its production. 
This ingenious wrench boasts lightning 
adjustability to any size nut or bolt by 
merely Hashing the handle-band up or 
down on the handle shaft The vice- 
like grip of the jaws is self-locking; 



cannot slip because of its unique con- 
struction ; and increases its strength 
when operated on larger size nuts or 
bolts. Will not bind when released; 
zips into position in a flash; operated 
with only one hand; will be manufac- 
tured in nut and pipe wrench types 
in four different sizes. — Aviation, J uly, 

m2. 

Gray Coolant Pumps 

Three new larger capacity Gray 
Portable Coolant Pumps for automatic 
application of coolants to cutting tools 
arc announced by the Gray-Mills Co., 
213 W. Ontario St., Chicago, 111. The 
new models, designated as Heavy Duty, 
“A” series pumps G-2A, G-3A and 
G-4A, like the original “G” series, arc 
designed to prolong tool life, speed up 
production and lower operating costs. 

Features of Heavy Duty “A” scries 
coolant pumps arc complete portability, 
controlled flow from a few drops to 
full stream, bailie plate construction 
and forced settling fixture to keep cool- 
ant fluids clean at all times (especially 
advantageous for abrasive grinding, 
milling and honing machines), larger 
tank capacity (10 and 12J gal.) to 
eliminate frequent coolant changes, ball 


hearing type motors, easily replaced 
driving gears hardened for long wear, 
cleanout plug for quick and easy tank 
cleaning, flexible power shaft coupling, 



and easy access to all working parts. 
On machine set-up requiring four to 
six points of coolant application, each 
has its own coolant flow regulator. 

Standard machine working tables 
may be adapted to coolant pump use 
with specially designed “Flo-Bae” 



pans, Flo-Bae linings consisting of 
lead-off pipes, fittings, clamps, llo-con- 
trol valves and flexible tubing 'permit 
permanent and easy attachment to sin- 
gle and multiple spindle drill presses. 
They insure rigidity of mounting and 
positive application of coolant to tools. 
—Aviation, July, 1942. 


Mu-Switch Gets 
AAF Approval 

The Mu-Switch Corp., Canton, Mass- 

Forces, Milder Specification 04-322411, 
has been granted on their Aircraft Type 
Switches AC-101-GB (normally open), 
AC-1 01 -KB (normally closed), and 
AC-101-BB (single pole, double throw). 
See description New Products Section, 
Page 15S, Aviation, June 1042. — 
Aviation, July, 1942. 


WINDOW SHOPPING 


has ed i 


Airport Lighting— For use in airport light- 
ing design, a new 12-page bulletin Is an- 
nounced by Westingbouse Electric & Mfg. 
Co. Covering all the lighting and electrical 
distribution equipment involved in tiie de- 

— -- -- ' * -• bulletin was pre- 

approval. ^Typical layout 
^Special feature of *■ " '- 

7 -N -20. Westinghouso Electric & Mfi 
E. Pittsburgh. Pa. 

The Care of Gage Blocks- 


plans with CAA recommendations ai 


Engineering a 
e^jireseiuod m convenient 







played by Addressograph methods at P the 
Sperry Gyroscope^ Co. In centralising the 
simplifying the control of work In progress 
is available on request to Methods Depart- 
ment, Addressograph-Multigraph Corp., 


type electric valves w 


and change of motion as well as operate in 
any position, ^completely described In a 


products in Industry has been pub 
U. Rubhor ( Co. Rubber product 

SSKt' 1 ?f* not impossible to replace- i 
plete and explicit suggestions are give., .... 
the proper care of these important products 
from Initial design through inventory and 
storage to use. maintenance, inspection and 
repair. The book. First Aid to Industry in 
Conserving Rubber ^ incompletely Indexed 
eluded. Copies are being mailed immedi- 
ately to more than 50,000 engineers, plant 
managers, superintendents and others re- 
sponsible for production nod maintenance 

PubHcUy' V I)c^t- rt" R. 


diagram me 


decided photo ^ n . a p h | c 
signs antf finishes;^ application 
the An-cor-lox function. An-Cr 
Laminated Shim Co., Inc., SO 
Glenbrook, Conn. 
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"It CAN be done!" 



With this war-cry, plus the ingenuity and persistence of a few typically American exponents of the 
"do-it-now" school, Scott Aviation Corporation-a few years ago but a part-time basement machine 
shop— is in quantity production of delicate aircraft instruments. 




• Getting a contract for War materials 
is one thing. Organizing to deliver it when 
and as needed is quite another . . . particularly 
when competent sub-contractors must be lo- 
cated, their facilities investigated, and their 
bids analyzed. 

For products or parts of products fabricated 
from metal, turn to Lyon Metal Products, Incor- 
porated, to get quick, positive cooperation, and 
"on time" deliveries. Our War Products Staff— 
representing all major departments — meets 
daily to expedite war contracts. This staff— 
widely experienced in handling special war 
products— provides a practical knowledge that 
saves time and eliminates false steps. 

Back of Lyon's War Products Staff is one of 
America's largest and best equipped metal fab- 
ricating organizations. Lyon's modern plants 


cover an area of over half a million square 
feet. Each department is fully equipped for 
fast, precision handling of its particular job 
. . . utilizes the latest production machines, 
tools, and methods developed by our own 
engineers. Completely equipped tool rooms 
assure prompt production and maintenance 
of all necessary dies and jigs. 

So, if your War Contract requires fabrica- 
tion of No. 8 to No. 30 gauge metal— come to 
Lyon for action! Comprehensive brochure, 
"Craftsmen in War Production" describes 
Lyon facilities in detail. A copy is yours for 
the asking. 

LYON METAL PRODUCTS, INCORPORATED 

General Officer: 5807 Madison Avenue, Aurora, Illinois 

Salas and District Offices Manned by Experienced Engineers 
In All Principal Cities 


LYON METAL PRODUCTS, INCORPORATED 
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mission, because of the excellent results 
shown in Scott’s production asked him 

mcchuiuxtn needed in quantities — quick- 
ly. Few manufacturers were capable 
of completely mauufacturiiig the 1311 
intricate parts required, and these were 
already filled to capacity with orders 
for similar equipment. The Scott organ- 
ization suggested that it be allowed to 
bid, and find machine shops to act as 
subcontractors to provide the parts, 
Scott being responsible for the entire 
job including the very involved assem- 
bly, and the strenuous and lengthy test 
procedure. The advent of the Lend- 
Lease Bill brought the Army Air Forces 
into the picture as the purchasing agen- 

also that the subcontracting plan was 
feasible. All this was before Uncle Sam 
was pleading with prime contractors to 
use subcontractors’ facilities. A con- 
tract for this equipment was awarded, 
early in the of 1941. 

New buildings already planned were 



immediately started and occupied by 

A capable engineering staff, includ- 
ing instrument technicians under H. A. 
Beimel, formerly of the Buffalo Aero- 
nautical Corp., was immediately set to 
work to convert the British instrument 
to American standards and American 
methods of production. 

A purchasing agent, E. J. Allein, 
formerly with the Bell Aircraft Corp., 
and conversant with contract machining 
procedure spent weeks contacting po- 
tential subcontractors, locally and far 
afield. (Four parts arc being made to 
Scott blueprints in a machine shop in 
North Carolina.) All parts that could 



shop. BELOW: It grew to this in a couple years lime and this present building is again 
being enlarged to handle new contracts. 
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THE CINCINNATI SHAPER CO. 

CINCINNATI, OHIO 
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SALES AND SERVICE 


Newark Philadelphia 



mfiGDERTTIIDl 

INCORPORATED 

WATERBURY, CONNECTICUT 
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part is thoroughly do-greased before 
assembly, in a solvent de-greaser. Sev- 
eral parts require testing at pressures 
ns high as 2,400 lb./sq.in. 

When finishing treatments are com- 
pleted all parts are received again by 
the inspection dcpnnmrut. re-inspected, 
anil delivered to parts stores. Then 
they move from parts stores to sub- 
assembly, to linal assembly, to test. 

All of Scott’s subcontractors have 
been supplied with threading tools, 
thread gages, machine tooling, jigs, fix- 
tures, etc., loaned for the duration of 
the contract. Additional tools, drills, 
etc., are furnished as replacements when 
needed. Materials are either furnished 
to the subcontractor or, when necessary, 
assistance given for their procurement. 

Seemingly insurmountable obstacles 
liave been overcome due to the Ane team- 
work of the organization and the hust- 
ling cooperation of its subcontractors: 
Scott men have spent days and weeks 
m subcontractors’ plants, coaxing, push- 
ing, helping, and sometimes with the 
assistance of governmental departments, 
almost forcing early inanufacture and 
delivery of wanted parts. 

Initially, as quickly ns new parts 
were received, these parts were assembled 
into already-received parts, so that first 
production began only a few days after 
arrival of the last parts. 

Then the lights burned early and late 
in the Scott plant while engineers swe.it- 

a manufacturing problem, an assembly 
problem, or a testing problem with a 
temperature of — 40 deg. 0., vibration 
test of 20-lir. duration or a hydraulic 
test at 2,400 lb. pressure. They had to 
beat it, or bombers being manufactured 
and ready to be flow'll could not fly. 

Some subcontractors fell by the way- 
side; unable to produce parts to the 
necessarily close specifications. But sub- 
contracting substantially has proven 
feasible. 

Scott Aviation Corp’s. success in pro- 
ducing in quantity intricate instru- 
ments, within six months from the date 
of their contract, using virtually all sub- 
contracted parts, is proof that the “bits 
and pieces” system of producing for 
Victory can be made to work. It is a 
matter of regret to them that they can- 
not, due to restrictions, publicize their 
subcontractors. 

It was necessary that Scott’s person- 
nel bo greatly expanded, and the em- 
ployees had to be found in a labor mar- 
ket already combed by a dozen aircraft 
and munitions manufacturers. Harold 
P. Whittaker formerly with tile DuPont 
Company and later with New York 
State Employment Service, was placed 
in charge of employment. He is now 
Scott’s personnel (and production 
control) manager. The fine staff is a 
tribute to his personnel-picking ability. 


Few were highly skilled when first 
employed, but careful and painstaking 
coaching, together with clear explana- 
tions of both the use of tools and equip- 
ment and, even more important, a full 
knowledge of their importance in Na- 
lional Defense has resulted in the deep- 
est sense of obligation to do their part 
of the job. 

A class in personnel and supervision 
has been formed and has met all during 
the winter of 1941-1942 with excellent 
attendance. A class in physics started 
as a means of providing a better under- 
standing of instrument mechanics is be- 
ing attended by nearly 25 percent of 
the employees. 

Labor relations have been excellent. 
Overtime has been accepted with a smile. 
On one occasion, to fulfill an urgently- 
needed delivery, in December 1941, one 
department worked 22 hours without 
leaving the plant, then returned after 
5 hours to finish the job. On another 
occasion they donated overtime pay to 
the Red Cross. 

Employees have six 5-man, and three 
5-girl bowling teams, bowling once 
weekly, for a trophy, company-donated. 
Employees, in response to the War Bond 
appeal, are purchasing an average of 
•■fil5 in bonds per month on a payroll- 
deduction company-participating plan. 



Men and Machinery 
Available for War Work 

Both skilled men and a wide variety 
of machinery are available for war 
work, with both prime and subcontracts 

Aviation will continue to forward in- 
quiries of both classes of potential con- 
tractors to firms requesting additional 

Equipment available from coast to 
coast includes the following: 

110. Pawtucket, It. I . — Knitting ma- 
chine manufacturer with three-story, 
80,000 sip ft. plant which can handle 
up to 400 employees, now doing war 
work but has equipment and labor for 
more. Machines include eight Hat tur- 
ret and six engine lathes capable of 
working to .002 in.; 1 turret lathe to 
work to .001 in.; eight other of .004 in. 
to .010 in. tolerances; five vertical mill- 
ing machines; 23 plain milling machines, 


WE DELIVER THE GOODS 

DIE-CO PRECISION HARDENED AND 
GROUND DOWEL PINS GROUND TO 
TOLERANCES PLUS OR MINUS .0001” 

STANDARD PINS Ground .0002" Over Listed Diameters . . . OVER- 
SIZE PINS Ground .001" Over Listed Diameters. 

DIE SUPPLY COMPANY 

DIE MAKERS' SUPPLIES 

1390 East 30th Street Cleveland, Ohio 

ASK FOR DIE-CO ACCESSORIES CATALOG 




ALUMINUM AND STAINLESS STEEL 
SHEET METAL FABRICATORS 


1 


AIRCRAFT COMPONENTS, INC 

VAN NUVS • CALIFORNIA 


EXCIUSIVEIY SUB-CONTRACTORS TO THE AIRCRAFT INDUSTRY 


l 


EXHAUST COLLECTORS 
COWLING, SEATS, ETC. 


u 
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J HASKELITE ENGINEERING 
£)evetyped MODERN PLYWOOD 

The Haskelite that is used for today's planes is as modern as the 

ships themselves. 

Since World War I when Haskelite was a prime source of aircraft 
plywood, engineering research has created new uses for Haskelite materials by con- 
stantly improving their quality and uniformity. 

If your ideas of plywood are of the 1918 vintage, it may pay you 
to learn where and how the products of this company are being used today. 

HASKELITE MANUFACTURING CORPORATION. Dept. 8 Av-4207. 208 W. Washington St., Chicago. III. 



HASKELITE 

AIRCRAFT PLYWOOD 

'J%fyniet£ ‘VtumaloiA 


226 


AVIATION. July. 1942 



complete in- 
formation on all LYON 
aviation equipment — 
developed by the special engi- 
neering service we have set up 
to study handling problems in 
branches of the Aviation Industry. 


le spotting Dolly, supercharger 
Positioning Table, Cargo Loading Trailer, 
and Motor Elevator. Others arc adaptations 
of standard hydraulic lift equipment to pro- 
duction and maintenance uses. Still others 
are specific designs for individual applica- 
all of these may give you the 
answer you're looking for — either in the 
shown or as an idea that can he dc- 
doped to your particular purpose. 

A copy of this helpful catalog is 
ic asking — absolutely no obligation. Get 
le today. Keep it in your desk for ready 
company 

letterhead, and a copy will be mailed to you 
immediately. 


SPECIAL DESIGN SERVICE— We are 

very much interested in studying your 

pended design facilities arc backed by 
years of ospencnco. which enables us 


try in a highly specialized manner. We 
invite you to submit your material han- 

We will gladly submit our analysis and 
recommendations. 


LYON-RAYMOND CORPORATION — 1 58 madison street, greene. 
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"SIGHTED SUB — SANK SAME" . . . This recent radio report coming from one of our naval 
patrol planes represents today’s version of Perry's famous line, "We have met the enemy and 
they are ours.” 

The vast expansion of our air forces as well as the mounting orders for barrage balloons 
naturally call for the use of much cotton fabric. 

B*A*30 AIRPLANE CLOTH and WARWICK BALLOON CLOTH both play an 
important part in the equipment and protection of our armed forces. 

WELLINGTON SEARS COMPANY • 65 Worth Street, New York, N. Y. 
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• A LONG TIME AGO— when air 
transport was still scaring people's live- 
stock— the Salurdng Evening Post, or 
one of the big magazines, had a humor- 
ous picture of an airplane flown by a 
farmer loaded with potatoes, pigs and 
cabbages. 

These commodities were stacked all 
over the wings: the airplane had a 
front end like a truck, with a crank ; 
the pigs were squealing; and the farmer 
was smoking a corncob as his whiskers 
floated back in the wind. 

What the story with this picture said, 
we don't remember, but we onrselves 
wrote a droll piece, poking fun at 
people who were beginning to think 
someday they could fly saw-logs and 
baled hay. And the magazine we 
wrote it for borrowed that flying truck 
picture to illustrate what we said. 

Well, we predicted wrong, but we 
had a lot of company. Now it’s almost 
here — will be, soon as Adolf Sehiekel- 
gruber’s hide is on the fence. There are 
cargo planes behind walls and in blue- 
print file cabinets now that would carry 
25 truckloads of hogs, or what have you. 

What most people forget is that you 
can take the same money it costs to 
budd ships, or railroads and rolling 
stock, or highways and motor vehicles, 
and build airplanes, and because the 
planes can make so many more trips, 
they will pile up more load at the end 
of the line, in a given period, than the 
other transportation can. 

At least that’s the way things appear 
to add up now. If the war lasts you 
may see China supplied by air, and 
England to a large extent. In time the 
submarine could be as out-of-date as a 
blunderbus. You might see whole ar- 
mies go aloft, with all their shooting 
irons and supplies. 

If you're feeling bored and tired out, 
try to perk up and live to see what gives 
in the next ten years. 

•THE STEEL INDUSTRY has some- 
thing it calls "scrambled facilities,” 
which means they own part of their 
plants and the government owns part, 
and only the CPA’s and the RFC’s 
auditors can tell which part. Now the 
aviation industry has scrambled facili- 
ties too, only more scrambled than — 
look, it’s practically eggnog. We’ve 
noticed lately that the people who start- 
ed making airplanes and engines 10, 
15, 20 years ago. have been obliged to 
call themselves the "old line” aviation 
industry, so as not to get mixed in 
with the people who started a year ago. 


Now we are no corporation organizer, 
or any sort of expert, but our journal- 
istic intuition tells us that this old line 
expression is not going to work. Why, 
some airplane companies are making 
other companies’ airplanes; some auto- 
mobile companies are making airplane 
engine companies' engines — and airplane 
companies’ airplanes; the government 
owned part of the old line people’s 
plants before the auto people came 
along, and now we suppose the govern- 

auto plants which are making airplanes 
for airplane company plants which be- 
long to the government. 

We have been looking forward anxi- 
ously to see whether any airplane com- 
panies would make cars, but now we 


fear we’ll never know who’s doing what 
for which — unless one of those Harvard 
lawyers in Washington could figure it 
out. Boy, send a wire and get us a 
Harvard lawyer. 

• WHEN REPORTERS ASKED the 
President where the Doolittle bombing 
raid on Japan started from, lie replied 
that it came from Shangri-La. In case 
you don’t know, Shangri-La is a pure- 
ly mythical place in James Hilton’s 
novel, Lost Horizons. When a German 
news service picked lip this remark of 
Roosevelt’s, it added that the American 
President declined to say where Shan- 
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The Man Behind - the Man Behind the Gun! 



I N TIME OF WAR, the man behind 
the machine is just as important as 
the man behind the gun. Back of the 
production lines of every war indus- 
try is our first line of defense — the 
toolroom. Here, where precision is of 
utmost importance — where tolerances 
are reckoned in split-thousandths — you 
will find South Bend Lathes. 

Modem in design, built with extreme 
precision. South Bend Lathes are fast and 


of toolroom work. Their Wide range of 
spindle speeds permits machining with 
maximum cutting tool efficiency. Their 
versatility facilitates quick change-over 
through a minimum of set-up time. 

South Bend Lathes are made in five 
sizes: 9', 10", 13", 14!*”, and 16' swing, 
with toolroom or manufacturing equip- 
ment. Write for catalog and the name 
of the dealer nearest you. 




Wartime Maintenance at United 

Keeping the airliners flying is one of the most essential tasks of the war. The speed 
of overhaul is vital, but quality is more so, and both are achieved to a remarkable 
degree at United Air Lines, Cheyenne base. 




MULTIPLIED MANPOWER 


GETS MORE PLANES UP FASTER! 







New Production Requires New Paper Work Routines 



ADDRESSO GRAPH - MULTIGRAPH CORPORATION • Cleveland, Ohio 


Addressojraph-Multijraph Methods save brain hours and hand hours 
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The Technical TrainingCommand's 
Maintenance Program 



THE TECHNICAL Training Command 
of the Army Air Forces has the all-im- 
portant job of providing mechanics and 
other highly skilled technicians to keep 
America’s fighting craft in the air. To 
provide maximum training in the mini- 
mum of time for these much needed 
men, the Command has, in less than a 
year, expanded from a handful of army 
bases to a vast network of more than 
50 stations and schools, under the lead- 
ership of Maj.-Gen. Walter E. Weaver. 

In addition to the army’s own train- 
ing bases, private civilian mechanic 
schools have been incorporated into the 
training command as auxiliary training 
units. Almost every large city in the 
nation has one or more of these train- 

Recently 20 leading aircraft manu- 
facturers producing combat planes and 
engines for the Air Forces have or- 
ganised post-graduate classes in their 
factories. Graduates of the advanced 
mechanics' courses will now have an 
opportunity to study the latest technical 
developments under the guidance of the 
aviation industry's engineers. 

Although the Technical Training 
Command has had a mushroom growth, 
it is being directed by men who have 


had wide experience with flying from 
earliest army aviation. In 1938 the 
Command had but one base, Chanute 
Field, offering but three main courses: 
mechanics, communications and arma- 
ment, plus a few specialist classes. In 
the following year there was a small 
growth, but still comparatively littlo 
attention was being devoted to the men 
behind the pilots who fly the planes. 
The air war in Enropc soon brought 
the realization that planes must be sus- 
tained by adequate ground crews. The 
Command grew to its present propor- 
tions from there. 

From the three original subjects, the 
curriculum bus been expanded to 22 
highly technical courses. Today it is 
possible for almost any interested man 
to become a skilled mechanic or techni- 
cian, to learn a trade that he will be 
able to ply after the Victory. lie may 
become a trained and experienced radio 
operator and mechanic, airplane 
mechanic, aircraft machinist, metal 
worker, welder. Link trainer instructor, 
parachute rigger, teletype operator, 
powerplant, instrument or propeller ex- 
pert, electrician, weather forecaster, air- 
craft armorer, photographer, bomb-sight 
or power turret, mechanic. 


In the schools conducted in the air- 
plane factories, the advanced mechanic 
becomes familiar with the new types of 
combat planes, engines, propellers, gun- 
turrets, and other units being manufac- 
tured. They come in actual contact, 
along the production and assembly line, 
with the Hying equipment that will be 
their responsibility under combat con- 
ditions. The advanced mechanics, upon 
graduation from the factory school 
courses will serve as key men in the 
plant and maintenance crews. 

Trainees from Army 

These army airplane mechanics and 
technicians are drawn from new army 
personnel, making above average on the 
general classification test. A large per- 
centage of the men assigned to the Tech- 
nical Training Command are from the 
group of soldiers that have made 100 or 
better on Ibis first and important exami- 
nation given soldiers upon induction 
into the army. If ail inductee wishes to 
eventually become an airplane mechanic, 
he should redouble his efforts on the 
classification test and his chances of 
realizing his hopes are increased many 
fold. 

Once the new soldier has made the 
required mark of 100 and has been 
assigned to the Command, he is sent to 

one of the four replacement centers. 
There soldiers receive four weeks of 
basic military training and an aptitude 
test to determine the technical course 
for which they are best suited. Once 
this has been ascertained through clev- 
erly devised examinations, the men are 
immediately sent to the Air Force tech- 
nical schools. 

Soon the students arc working on 
planes and accessories at any one of 
the numerous schools and from this 
basic training, thousands of men go to 
the advance courses or post-graduate 
work in the ai reraft factories. 

The basic course of 18 weeks of in- 
struction would cost a civilian more 
than $1,000 if he attended a commercial 
school. For example, a civilian study- 
ing to be a weather observer and fore- 
caster, can only take such a course in a 
college at a cost of several thousand 
dollars, according to the training ex- 
perts, lint an enlisted man can get the 
same course without charge or the usu- 
ally steep preliminary requirements. 
Soldiers assigned to this command can, 
therefore, not only aid in the country’s 
war effort, but can apply for special- 
ized work after the war is over. 
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2 MONDAY MORNING. 


Fire Guts Plant 


Drillincl 


OUT OF PRODUCTION- 


BURBANK, MAY 18, 19-12: Fire of undeteu 
plant and equipment of Aero Tool Company, 2# 1 V 
Four engine companies answered the alarm aathdMkize ■ 

roared furiously, consuming a part of the Sti»^ture D 3m 11 II IT P^ 
within an hour. 110111 IIIJUIlUJ 

While to witnesses it appeared that the plant and 
equipment, which was engaged in the manufacture of jl rtf 
aviation tools, was out of production, a telephone call to I '■'> L* 

Lester Deutsch, the president, brought assuran ce tfo ' 
every effort would be made to resume om 
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Iii close-precision 
aircraft adjustments 
. . . quick accuracy is 

shims. From factory 
servicing! Laminum 
precision brass lami- 
your specifications. 





L’pun complcuun of his trainin'', the 
mechanic is assigned to an operating 
air base where he must spend several 
mouths under the supervision of uon- 
o I experts, and it is here that 
lie learns lo function as ember of a 

Some of the igiulihed graduates arc 
assigned as flying members of the air- 
plane crew, among these being radio 
experts, aerial photographers, gunners, 
flight engineers, and so on. 

The task of training the thousands of 
mechanics and technicians needed for 
plant and maintenance crews is tre- 
mendous. It is a training problem that 
will increase in direct ratio lo the plane 

production and pilot training programs 
ot' the Army Air Forces. To accom- 
plish this goal of properly preparing 
more than cue-quarter of a million 
mechanics yearly, every available source 
of training in the nation is being re- 
cruited and expanded to insure continu- 
ous source of experts. Every plant that 
ran train soldiers in the repair and 
maintenance of planes and accessories 
is being coupled with the great training 
centers that form the nucleus of the 
Technical Training Command. 



Engine Pre-oiler Unit 

A new engine pre-oiling device, used 
to prevent wear when an engine is 
started cold, has been developed by 
students at the Boeing School of Aero- 
nautics, division of I'niled Air Lines 
at Oakland. Calif. 

The device consists of a two-gallon 
tank, storage battery, electrically oper- 
ated gear pump and pressure relief 
valve, all mounted on wheels for con- 
venience in handling. 

The lubricant circulated hv the pre- 


Pre-oiler unit to prevent bearing wear when 

oil should be heated and then circulated 
through the engine under pressure. 
Whether the oil is heated or a light 
grade is used, pre-oiling insures a 
quicker start and eliminates wear. 
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• Yes, Lucie Sam lias won all the preliminaries 
lo t lie main limit. 

We have won the design, engineering and 
production battles. Willi the preliminaries out 
of the way . we will soon hear the gong for the 

Although it requires the application of all the 
effort and intelligence we can put forth, at the 


Romeo Pump Company, we will continue lo do 
our part in producing more anil belter aircraft 
pumps. 

As the crew cannot perform hotter than their 
hearts so the planes and motors cannot perform 
better than their pumps. 

engineers ami execuliivs in avtr protlnrlimi plants. 



ROMEC PUMP COMPANY 


Elyria * Ohio * U. S. A. 


Manufacturers of ENGINE-DRIVEN PUMPS, ELECTRIC MOTOR-DRIVEN 
PUMPS, and HAND OPERATED FUEL PUMPS 
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NON-MAGNETIC FOSTORIA LOCALITE 

Originally specified by the British Air Ministry, this special non- 
magnetic Fostoria Localite is now in extensive use for illumination 
of navigation chart 


"BALANCED LIGHTING" FOR BETTER "SEEING" ON THE JOB 



VITAL "SEEING’’ 
FOR MEN AT 
PRODUCTION 


Of all the tools required for the success of today's War Production Programs none 
is more vital than the workmen's eyes. Seeing ability depends on good light — 
not only general illumination — but of equal importance, "close-up" illumination 
of high intensity right on the job where clear, unstrained "seeing" is the first 
requirement for speedy, accurate workmanship. 

Fostoria provides both in proper combination — Balanced Lighting. Like in 
hundreds of plants now converted to war production, the aviation industry is 
making increasing use of this potent production weapon. 



VITAL SPEED 
AND PRECISION 
FOR GRINDING 


the Fighting Front 

Our Air Offense 


mm 


§ioma 


n reiauveiy new proaucnon toot, 
the modem Near Infra-Red Process 
is now enabling war plants to ob- 
tain amazing increases in baking 
and drying operations. 

Ideally adapted to line production 
methods, Infra-Red cuts time from 
hours to minutes, saves space, pro- 
vides visible operation, eliminates 
"stand-by" loss, and reduces costs. 
Equipment as engineered by 
Fostoria is quickly available on 
proper priority. 



FOSTORIA LOCALIZED 
COOLANT FILTER 

Speedier grinding, finer finishes, 
fewer wheel dressings, are the 
enthusiastic praise of leading air- 
craft manufacturers and hundreds 
of war plants now equipped with 
Fostoria Coolant Filters. Designed 
for individual grinder applica- 
tion. this Fostoria production tool 
assures a sludge-free coolant and 
a superior cutting job by each 
grinding wheel. 


THE FOSTORI/ 
PRESSED STEEL 

CORP Fostoria, Ohio 






NOCTURNAL PROWL . . . the somber silhouette of 
a mighty Republic P-47 THUNDERBOLT in the 
stratosphere portends sudden disaster for Axis 
planes caught out in the night air. Republic Avia- 
tion Corp., Farmingdale, Long Island, New York. 


REPUBLIC AVIATION 
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Hitlers Latest Weapon 

Hitler has many cards up his sleeve, and the time seems to be ripe for the pulling 
of another-the water-based torpedo plane. Like the other weapons, it will be beaten, 
but it may have some momentary possibilities. 


By FRED LAMOREUX 


THERE ARE A NUMBER of indica- 
tions that Germany will use torpedo 
currying planes on a large scale this 
summer for attacks on Allied shipping. 

Two recent news dispatches seem of 
special significance. The first is the 
British Admiralty report of May i on 
the recent German attack on British 
convoys, hound for Russian Arctic parts. 
It reads in part as follows: 

"This convoy was subjected to air 
attack on the evening of May 2. This 
time the attack was by six torpedo car- 
rying aircraft. At least one enemy air- 
craft was destroyed but three ships of 
the convoy were hit by torpedoes and 

Perhaps the heaviest British bomb- 
ing attacks of the war have been the 
three raids on Rostock and its environs 
and on the Heinkcl airplane factories 


there. In the May 2, British United 
Press report there is this passage: 

“Two buildings in the yard where be- 
tween two and four Heinkcl 115 torpedo 
or bomb carrying seaplanes were com- 
pleted weekly were also damaged." 

We see in the one dispatch how effect- 
ive the torpedo carrying plane is and 
we see in the other dispatch the deter- 
mined British effort to stop the construc- 
tion of them. 

A torpedo plane is a far more effi- 
cient weapon than a submarine, except 
in one particular. The plane can be 
built in quantity at a fraction of the 
cost of a submarine. It requires a crew 
of two or three who arc comparatively 
easy to train. It finds its victims much 
more quickly and easily and goes back 
for another torpedo in a matter of 
hours. It does not have the cruising 
range of the submarine nor the ability 
to stay out in all weather for weeks on 

It is interesting to compare the effect- 


iveness of the different weapons, sub- 
marines, destroyers, dive bombers and 
torpedo planes, all four of which were 
used in the attack just mentioned on 
the British convoys. Three destroyers 
and one or more submarines got the 
cruiser Edinburgh and one cargo ship, 
with a loss of one destroyer and serious 
damage to another. Six dive bombers 
made two attacks on the convoys, lost 
I wo planes and did no damage. Six 
torpedo planes made one attack, lost 
one plane and sank three cargo ships. 
Compare the German loss in each case 
with the return they received for it. It 
is only fair to say that dive bombers 
have done better in other coses. 

The torpedo plane has also been very 
successful against warships. With it 
the British disabled the battleship Bis- 
marck and wrecked part of the Italian 
fleet at Taranto and with it the Japan- 
ese sank the Repulse and Prince of 
Woles. 

( Turn to page 20!)) 
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FASTER PRODUCTION 

•\ CLOSER TOLERANCES 



METHOD OF 


by the 


Connecting roils, such as 
illustrated, are typical of 
the many engine and 
plane parts on which the 
Lea Method of Polish- 
ing and Burring is being 
successfully used. 



T_T ARD wheels, hand filing. emery 
* cloth, burring tools . . . ior many 
operations these are now obsolete, 
time-consuming, labor-wasting opera- 
tions — and often not too precise as to 
results. 

By contrast, the LEA Method of Polish- 
ing and Burring, already adopted by 
many plane, engine and parts manu- 
facturers, is much faster and permits 
adoption of much closer tolerances. 


The LEA Method makes use of spe- 
cially-designed bobs or wheels and 
selected grades of Lea Compound, a 
greaseless composition with special 
cutting and polishing properties. 

Can we be of help? In writing for fur- 
ther details, please give as much in- 
formation as you can about the polish- 
ing or burring of part or parts under 
consideration. Send samples, if you 


THE LEA MANUFACTURING CO. 


Waterbury, Conn. 

Specialists in the Production of Clean-W orking Buffing and Polishing Compounds 



LEARNING AIR TRAFFIC CONTROL 

Student control tower operator s of Monwell Field, Ala., direct traffic ol incoming "bom bee" 
in special school lor airport traffic control operation. Pvt. F. F. Terry, lelt, directs landing 
ol incoming "plane" while Pvt. J. V. Nelson, right, communicates with approaching bomber. 
Vast increase in air traffic necessitated training ol traffic control personnel, resulting in this 
special course designed by Technical Sergeant J. W. Perry on pattern ol C AA control system 
lor civilian transport operations. 



instructor and student operators who 
lake turns “flying" the model planes 
around the room complying with orders 
issued in the “control tower." 

Glider Schools 
Established by Army 

Large scale glider pilot training tor 
military service has been inaugurated 
for the Army Air Forces, the War De- 
partment has announced. I’re.-glidcr 
training contracts have been signed 
with 19 CPl’P schools in the midwest, 
who will give candidates training in 
light airplanes, emphasizing dead slick 
landings. Candidates will then he sent 
to Army glider schools for training Hrsl 
in small, then larger, gliders. 

Those eligible for such training in- 
clude men 18 to 35 who have had civilian 
pilot training hut who have been ineli- 
gible for aviation cadet training. Ap- 
plicants must meet physical require- 
ments set for aviation cadet applicants 


Air Forces 
Continue Expansion 

The War Department has authorized 
construction ol Air Force Training 
Schools at Seymour, Ind., Laurinburg- 
Mnxton, N. C., Altus, Okla., Bainbridgo, 
(la., Boca Raton, Fla., Childress, Tex.. 
Scdulin, Mo., Newport, Ark., Green 
wood, Miss., and San Marcos, Tex., most 
of which will cost more than $3,000,0011. 

In addition, the department has au- 
Ihorized an Air Force installation for 
Yakima, Wash., and has begun construc- 
tion of flight strips along highways. 

Army Develops 
Traffic Control Course 

Sergeants, corporals — even buck pri- 

te tell officers what to do and when to 
do it. 

Heavy increase in air traffic lots made 
imperative the training of personnel to 
handle landings and take-offs of all 
types of aircraft at the Southeast Army 
Air Forces Training Center at Maxwell 
Field, Ala., where enlisted men are be- 
ing given a three-week practical course 
in the main functions of the Army Air- 
ways Communications system. 

The course, devised by Technical Ser- 
geant Joseph W, Perry and taught by 
Staff Sergeant Glen Mackey, is pat- 
terned after that developed by the CAA 


for scheduled airline tralhe control and 
students are all graduates of the Air 
Corps Communications Schools. Many 
of them have had radio or traffic con- 
trol experience in civilian life. 

The course is given on a miniature 
airport complete with runways, hail- 
gal’s, obstructions, model aircraft and 
two-way radio communication between 


must be at least 20/40, eorrectible to 
20/20. They must not have been elim- 
inated for flying deficiency from prim- 
ary pilot training in the Army, Navy 
or CAA and must have graduated from 
CPTP elementary course or hold CAA 
Private Airman certificate or higher, or 
submit evidence of participation in a 
minimum ot 200 irlidcr flights. 



Shown here is the new SO30-I "Seagull" scout observation which, according to a company 
announcement, has been in production for the Navy lor some time at a midwestern plant ol 
the Curtiss-Bright Corp. Powered with a Ranger inverted "V" engine the croft, on which 
perlormance and specification data hove been restricted, is designed to serve with the bottle 
Reel, operating either on wheels or Roots. Ol particular interest are the unusual wing tip 
construction and extremely large vertical stabiliser. 
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HOLD THAT PRO 

OLD-FASHIONED WIRING HAS NO PLACE IN 1942 WAR PLANTS! 
MASS PRODUCTION... BUILT FOR ROUND-THE-CLOCK OPERATION 


DUCTION LINE ! 

THIS JOB CALLS FOR ELECTRICAL SYSTEMS DESIGNED FOR 
...ENGINEERED TO SAVE TIME AND CRITICAL MATERIALS 


This is a war of horsepower — on the factory front 
as on the fighting front. There is no place for frills, 
no excuse for waste, no room for horse-and-buggy 
methods. 

Power, in wartime industry, has a clear-cut job 
— to keep machines running, every minute of every 
hour, every hour of every day. 

It cannot ask for time out. while willing workers 
stand idle. It cannot falter under heavy loads. It 
must save every possible cent of operating and 
upkeep cost — every possible ounce of war-scarce 
materials. 

Geared to the Pace of War Production 

Industrial America has turned to the bus duct 
method of distributing light and power for the 
simple reason that it meets every one of these 
needs as no other method does. 


BullDog believes it worth while to review the 
main advantages of these systems for executives 
whose job it is to get tear work done. Here they 
are — briefed to the reading time of busy men: 

Power and light where they are needed, when they 

System can be installed in new plants without waiting 
for machine layout . . . and machines can go to work 
as soon as the roof is on. 

Tool set-ups can be changed — machines shifted — with 
no interruption of light or power. 

Power operates at higher efficiency, with less voltage 
loss, than in any other system. 

An enclosed electrical system, protected against break- 
downs, sabotage, accidental short circuits. 

System is engineered for maximum efficient use of criti- 
cal materials. Eliminates need for rubber and aluminum. 
Installation in a fraction of the time required for old- 
fashioned wiring, with a big saving of engineering 


The BullDog Electric Products Company pio- 
neered bus duct systems 15 years ago. chiefly to 
meet the growing needs of the automobile industry. 
They are designed for mass production, by mass 
production experts. 


Standard, 
Instantly i 


. for Mass Production 

iral systems are built 



Mass-Produced . 

BullDog flexible elc 

America's weapons of war are built — by i 
production methods, on a modern production line 
unmatched in the industry. 

These wartime BullDog products are stripped 
for action — geared for speed — engineered to save 
the two things most precious today . . . time and 
critical materials. 



BULLDOG "PLUG-IN” SYSTEMS-THE ARTERIES THAT 



beady 
o STAR -1 

ioductiot* j 
AS SOON 

ft THE roof 

IS OH 


"When do we start producing?” was the question 
asked, as the huge new engine plant shown above 

And here was the answer: "As soon as the first 
machine is set up and ready to run! You can plug 
in one machine or a battery of them — and get 
going.” 

Hours, perhaps days, of precious production 


electrical systems had followed the roofers right 
down the building. Power and light were ready the 
minute the roof was on. 

Parallel runs of BUStribution DUCT for power 
and Universal Trol-E-Duct for light are accepted 
as the best there is today — an integral part of an 

the machine tools they serve. No old-fashioned 
wiring system can do their work. 


HUNDREDS OF LEADING U.S. ARMAMENT PRODUCERS ARE BULLDOG USERS 



SUPPLY POWER AND LIGHT FOR WAR PRODUCTION 

AVIATION 
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By W.W. MACDONALD 


Receiver for Light Ships 

A new 4-tube “Hanger" receiver built 
bv the Electronic Specialty Company of 
Los Angeles expressly for use in CPTP 
ami Civil Air Patrol ships measures 51 
X-1U8 in. overall and weighs only 0 lb. 
3 oz. complete with built-du dry batter- 
ies 111 II | 

potential. 

The receiver performs three functions, 
providing continuous turning between 



Triple-function receiver. It provides continu- 
ous tuning from 195 to 410 *e„ "spot" switch- 
ing to 3,105 Ac. and serves os a pilot-observer 
interphone. All batteries are built-in 


normally encountered in flight. Air- 
operated, the device is equipped with 
electrical control holding vibrations con- 
stant nt 30-cyeles per second. Ampli- 
tude of vibrations may be varied to 
simulate conditions up to 3 g’s for a 
lilt) lb. load. The test table upon which 
units to lie cheeked are mounted may 
lie varied through 3fitl-deg. for conven- 
ient I such units during 

K. A. Jensen has designed a signal 
generator for aligning and measuring 
thc frequencies of all radio receivers 
carried aboard UAL Mainliners. It gen- 
erates 24 crystal-controlled frequencies 
and can he adapted to handle up to 40. 
Output ranges from one microvolt to 
one volt. Modulation up to 100 percent 
is available at six different audio fre- 


Significant Patents 

Patent papers are often obtusely 
worded and rarely "tell all" but n man 
with imagination can, by reading be- 
tween the lines, plot the probable course 
of many “tilings to come.” Hence the 
following brief notes concerning recent 
patent grants: 

No. 2,272,060, to E. A. Laport of RCA. A 





195 and 410 kc., a 3.105 spot frequency 
for picking up messages from other 
ships to ground stations and a two-way 
interphone for communication between 
pilot and observer. The interphone 
arrangement is interesting in that jacks 
arc provided on the receiver panel for 
two sets of headphones and two sets of 
microphones. Incoming radio signals 
are audible to both pilot and observer. 
Pressing of a button on either micro- 
phone suppresses incoming radio sig- 
nals so that the intcr-com feature may 
be used without interference. 

A companion 5-tube, 3105 kc. trans- 
mitter, also available in the Hanger line, 

ilarly operated by internal dry batteries 
and weighs 7 lb., 5 oz. 

Two New UAL Service Devices 

United Air Lines has developed Iwo 

along its lines, according to P. C. San- 
dretto, superintendent of the firm’s com- 
munications laboratory. 

One device, designed by II. X. Wilcox, 
is a vibration generator which permits 
communications equipment to be checked 
under conditions more severe than those 



The Harvey Machine Company 0 1 Los Angeles 
is ottering on inexpensive, light weight. 5 -in-1 

directional flight control, radio compass, com- 
plete transmitter and receiver, complete re- 
ceiver and lett-right indicator for manual 
flying. Here's the way the equipment installs 
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This new SIOUX development assures better finish 
and accuracy . . . eliminates wheel loading and 
scratching . . . reduces wheel dressing to a minimum. 
For compactness and efficiency it is the Inst word. 

The cylinder is held securely in an ingenious 
worktable which turns and rotates for wet grinding 
both exhaust and intake valve seats without remov- 
ing cylinder. Wide Range — up to 6 ,Y' skirt diam- 

The coolant, being fed from the bottom upward 
between cutting wheel and valve seat, flushes away 
all grindings. Coolant pump motor has independent 
button switch and safety light. 

This machine has so many time-saving conven- 
iences, you will want complete details. 


Write or wire for complete 
details and delivery dates 
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CAA Cites Need 
For Air Cleaners 


Establishment of defense zones neces- 
sitating removal ol f flight operations to 
dnsty, sandy and weedy airports 1ms 
greatly increased engine wear (hie to 
dust and sand entering through the car- 
buretor air intakes, especially on 4- 
cylinder horizontally opposed engines, 
the CAA reports in a safety bulletin 
citing the need for air cleaners or relo- 
cation of intakes and outlining rnles for 
their installation. 

Installation of an approved type re- 
quires only a notation by the mechanic, 
but for those not covered by a manu- 
facturer's service bulletin, the CAA 
warns that a Repair and Alteralion 
form in duplicate should be submitted 
to the local inspector for approval. 

Relocation of the intake will help, 
but "when any changes are made in the 
induction system ahead of the carbu- 
retor, care should lie taken to reduce 
pressure losses and carburetor air strati- 
fication in the intake duct," the bulle- 
tin points out “The cross-sectional 
area of any portion of the intake should 
be at least equal to the opening at the 
entrance to the carburetor and bends, 
flattening and chances in sections ot 
the duct should be avoided where pos- 
sible; also the duets, valves and connec- 
tions should be capable of withstanding 
normal wear due to vibration, wide tem- 
perature variation, and explosive pres- 


vil Operation 


Jack Vilas, former Illi- 
nois Wing commander has 
been called to Washington 
to become national execu- 
tive officer. Lieut. James 
F. Broom has assumed op- 
erational duties; Lieut. 

Oscar C. Smith is to work 
with Henry Hnwgood on fiscal matters 
and Gilbert Leigh, former Ark. wing 
commander has been named supply offi- 



CAF flyers took rangers aloft in radio 
equipped planes from which it was pos- 
sible to direct fire fighters. 


ON PATROL . . . 


• Success stories "ii which Army confi- 
dence in CAP has been built continue to 
pile up. 

There were, for example, the two out- 
standing jobs by Oklahoma's wing fol- 
lowing recent tornadoes. One which hit 
Pryor, Okla., killing 50 and injuring 
100, had hardly gone through the town 
before planes from flic Tulsa wing were 
in the air, ferrying doctors, nurses and 
sorely needed medical supplies. These 
were followed by other planes which 
made a complete survey on which Red 
Cross and government authorities based 
estimates for material and supply needs. 

A week later the group was called 
upon to perform similar duties for 
nearby Pawluiska, 

• When Georgia and North Carolina 
forest fires created so much smoke that 
detection of new blazes became impos- 
sible from ordinary lookout towers, 


o In Kaunas eleven planes participated 
in joint maneuvers with a mechanized 
Armv unit in which the exercises were 
radio-directed from aircraft piloted by 
Wing Commander J. Howard Wilcox. 

• .Vcir Knglaud's CAP has set a goal of 
5,000 pilots and 1.400 planes to conduct 
nll-importaiit coastal patrols as well as 
watching over miles of vital power lines, 
and thousands of acres of forest lands. 
. . . Clcrcluml's group tackles the trans- 
portation problem by mapping location 
of every member so that at least five can 
get to drill in one car. . . . Group 221, 
AVlo York, has established a Quarter- 
master Intermediate Depot at Roosevelt 
Field to assemble aircraft parts and 
other CAP material and make them 
available quickly and at minimum cost. 
Several group members made loans to 
start the depot and Procurement Officer 
J, C. Welsh has been interviewing 
manufacturers to secure their coopera- 
tion. . . . St. Louis has a women's squad- 
ron of 60, whose sole male member is 


CAP Responsibility Increases 

Increasing value of CAP to the na- 
tion's war effort is recognized in word 
recently sent to all unit commanders 
from Washington indicating that the 
organization can soon expect to be 
called upon to assume new wartime 
missions. 

Intimating that many members who 
heretofore have been engaged only in 
practice exei’cises will soon be assigned 
“active duty” roles, national headquar- 
ters reports CAP will be asked to fur- 
nish manpower for fly-away delivery of 
equipment now rolling oil assembly lines 
ahead of schedule. 

In line with expansion of CAP re- 
sponsibilities, National Headquarters 
staff has been expanded. National Com- 
mander Earle L. Johnson has been pro- 
moted to rank of Major in the Army 
Air Forces and Capt. Gil Robb Wilson 
has been appointed chief consultant to 
the commander. He is relieved as com- 
mander of the First Region but will 
continue as Second Region commander 
pending appointment of a successor. 
Mnj. Robert S. Fogg becomes com- 
mander of the First Region, comprising 
the six New England states. 



INSTRUMENT INSTRUCTION AID 

New dummy instrument panel being manufactured by bailsman tor instrument instruction. Since 
themselves with instrument interpretation without taking up flight time. The panel is rigid and 
thermometer, manifold pressure, air speed, tachometer, bank and turn, clock, vertical speed, 


AVIATION, July, 




GENERAL G0N1R0LG 

ELECTRIC HIGH PRESSURE 


HYDRAULIC VALVES 



Fast acting, positive operating, light-weight General 
Controls two-wire electric hydraulic valves are avail- 
able to handle all fluids, vapors and gases up to 1500 
lbs. or more. Available in normally open, normally 
closed, single seated types, as well as pilot piston 
operated types. These valves are designed for con- 
tinuous or intermittent duty. General Controls 3- or 

inchingfor complicated selector valve arrangements. 





GENERAL^ CONTROLS 

801 ALLEN AVENUE, GLENDALE, CALIFORNIA 




WHITNEY 
Roller Chains 

Fit Readily Into Plane-Design 


Positive action of 
’ Whitney Roller 
Chai ns and Sprock- 
ets .. . plus their 
adaptability to va- 
ried design require- 
^nients, and their balanced 
construction which devel- 
ops maximum strength per unit of chain- 
weight . . . these are important reasons 
why Whitney Roller Chains are widely 
specified for aircraft applications. Years 
of uninterrupted service on a wide range 
of machinery and mechanisms consti- 
tute a solid assurance to you of reliabili- 
ty in your application. Write. 

The Whitney Chain & Mfg. Co. 

Hartford, Connecticut 


AVIATION, July, 1942 



AVIATION, July, 




AVIATION, July, 1942 



Here's How Economy Grinding Oil 

will help you to meet production 

Economy Grinding Oil is completely revolutionizing 
the technique of grinding operation. 

Economy Grinding Oil gives you definite reduction in 
temperature at the interface of wheel and work. 
Economy Grinding Oil allows reduction in pressure 
between wheel and work because of increase in lubri- 
cation and penetration of the coolant. 

Economy Grinding Oil makes it possible to reduce 
grit size from 60 to as small as 180 to 240 and still 
maintain free cutting and greater accuracy of form and 
contour. 

Economy Grinding Oil is now used extensively and 
successfully in thread and worm grinding, bevel and 
spur gear grinding, spline grinding, and certain perti- 
nent surface and cylindrical operations. 

Results never before produced in grinding. 

New catalog E-17 well worth having. Yours for the 
asking. 

"Thet w htttT&BAG LEY~Compan^ 

Worcester, Mass. 

Detroit Minneapolis 



MORE VITAL-MORE DEPENDABLE THAN EVER 
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T 1 f |V» * butBLACKHi 
able Socket Wrencl 


THEY ONCE CALLED HIM 

but BLACKHAWK'S Newest Developments in Interchange- 


able Socket Wrenches Made Him the Best Man on the Line! 


Here's a Tip on How to Speed Up Your Production 



D ON’T let your men struggle with misfit wrenches, big-jawed adjustable and 
out-of-date open-enders. Give ’em completely interchangeable Blackhawk 
sockets, attachments and handles that click together in a jiffy into one solid tool. 
No need to waste time making special wrenches, either — when one 50-piece set 
of standard BLACKHAWK SOCKET WRENCHES makes more than 23,000 com- 
binations — for just the right leverage to speed up any "tight spot" job. They’re 
expressly engineered for faster, better work on the most complicated assembly, 
service and maintenance jobs — that’s why they get the nod in leading aircraft 
and other plants on war production. Features include famous "LOCK-ON"; extra 
tough thin wall sockets; Gripline handles; free-wheeling ratchets; slim, trim design, 
and special analysis steels for light weight plus exceptional strength. For the latest 
information on solving nut and bolt problems requiring wrench openings of 3/16” 
to 3-1/2”, call your Blackhawk Industrial Supply Distributor — or write us for 
free copy of 48-page "HANDY GUIDE”, describing the full lineup of 185 sockets, 
handles, attachments, torque indicators and specialties. 


^ PaocLetd 

BLACKHAWK MFG. COMPANY 
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Aviation's Divergent Trends 


A SURGE of optimism that the war 
may soon be at an end, has been attri- 
buted as the cause of divergent trends 
of “war" and “peace" stocks. The avia- 
tion industry is in the anomalous posi- 
tion of having outstanding participants 
in each of these categories — aircraft 
inunutacturing and air transportation. 

It would indeed be a welcome har- 
binger of the times to be able to say 
that because airline equities are strong 
and aircraft issues weak, peace may 
soon be around the corner. I'nfortun- 

Based on past performances, the 
stock market has proved to be a far 
superior forecaster of events than say. 
astrology or any Nostradamus. When- 
ever this department speaks of the 
market, there is no desire to encourage 
stock speculation: the only interest is 
to ascertain trends as revealed by this 
barometer. Collective opinion — sub- 
stantiated by hard cash — is best mirrored 
in the murket place anil prices soon re- 
flect the trend of what usually proves 
to be the best-informed thinking. As 
economic and sdeial structures become 
more involved, proper interpretation of 
market trends becomes equally more 


By SEUG ALTSCHUL 


ing influences. As the war extends in 
duration, government controls will be- 
come more involved and intricate and 
it may become increasingly more difficult 

once free-functioning status. In other 
words, an early peace will be universally 
constructive for all segments of indus- 
try and will hurt no one. Yes, even the 
aircraft builders may find their lot 
improved. 

Taxes Hard on Aircrafts 

The pressure of taxes and other un- 
duly harsh profit restraints appear to 
be the major causes for weakness in 
aircraft equities. Tax developments 
have been thoroughly discussed in pre- 
vious issues ( Aviation — Nov. 1841, 
April 1942, June 1942). While probably 
the least glamorous, the tax question is 
undoubtedly the most important element 
confroiitimr the aircraft industry at the 
moment. 

The current prospectus of the cor- 
porate tax bill as presently visualised 


by the House Ways and Means Commit- 
tee, calls for a normal and surtax rate 
of 40 percent and an excess profits tax 
rate of 94 percent. There is also a 
good possibility that the final law may 
allow a post-war return of all excess 
profits taxes paid beyond SOc. on each 
dollar of excess profits paid. Such re- 
bates could prove to be tremendously 
important to the aircraft industry which 
has a huge excess profits tax bill and a 
post-war problem. 


TABLE 1— NET EQUITY 
AND MARKET VALUATIONS 

Representative Aircraft Companies 
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The Dowty Live-Line Pump "thinks” for itself — functions aiitomalicnllv 

of this unit. Dowty accomplishes manifold desirable results. In fact, the 
Dowty Live-Line Pump is the only hydraulic pump in quantity production 




EQUIPMENT CORPORATION 

LONG ISLAND CITY • NEW YORK 



&em'irei -^/rtnatet/ 

1,,'L 

DOWTY 

J/fyUu/ir 

LANDING GEAR 
FLAPS 

CONTROL TABS 
SURFACE CONTROLS 
COWL GILLS 
WING FLOATS 
WING 

FOLDING MECHANISM 
REMOTE FUEL PUMPS 
GUN TURRETS 
GUN CHARGING 
FIRING GEAR 
BOMB DOORS 






PROPELLERS 

FOR THE 



Successful flight tests of the 70-ton Martin Mars 
will soon add to the United States Navy the 
services of the largest flying boat in the world. 
Seventeen foot Hamilton Standard Hydromatic 
propellers now harness the eight thousand horse- 
power which drives this great airplane. 

HAMILTON STANDARD PROPELLERS 

One of the three divisions of 
UNITED AIRCRAFT CORPORATION 
EAST HARTFORD, CONNECTICUT 
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Army Air Force Will Operate Over Europe 
As U. S. Units Cooperating With British 
AAF Will Have 1,000,000 Men by Year End 


an allied conference in 
land, Lieut.-Gen. Hen 
Arnold, chief of the An 
Forces, stated that Am 
pilots will fly American 
ment. organized as AAF 
in the forthcoming . 
American air attack oi 


Alloc 


American air- 
craft as between the British 
and the AEF, is being made 
with this plan in mind. This 
means that all types of craft 
necessary for complete task 
■ing held for the 
ssembling in the 


AAF now 
British Isles. Bi 
get American pit 


held 


in the United States e 
those necessary for tactical 
training. 

Army and Navy Journal re- 
calls that Gen. Pershing had 
to fight to keep the American 
Army Intact, in the first World 
War, against French demands I 
for a merger. That instance 1 
may have guided Arnold In 
retaining unity for his air 

Speaking before the grad- 
uating class, Iowa Wesleyan 
College recently, Gen. Arnold 
said that American flyers are 


pilots have anything 
equality in the air agains 
Japanese, they “blast I 


te end of this year, the 
1 said, the Air Force 

i 60.000 




millior 


essary, we will double those 

Assuring his hearers that 
the President's 1942 schedule 
of 60,000 planes is being met. 
the air chief said that we have 
standardized our plane models 
which have proved successful 
in combat. Quantity produc- 
tion more than offsets any 
temporary advantage secured 
with a few radical new de- 


signs. We are getting quality 

tloned that gliders are taking 
part in AAF plans. 

The General described per- 
formance of several American 
plane types in critical fights, 
mentioning especially the 
B-lT's and the B-25's. The 
latter, he said, have excep- 
tionally long range. He said 
the raid on Japan had re- 
turned "in kind — with inter- 
est" the death and destruction 
dealt by the Japs to American 


Air General Appointed 
Chief of G-3 

Brig. Gen. Idwal H. Ed- 
wards, former Commanding 
OflJcer of Randolph Field, 
I Tex., and more recently in 
service in the Organization and 
Training Division (G-3) , War 
| Department General Staff, has 
been appointed chief of that 
division. He succeeds Maj. 
Gen. Harold R. Bull. 

General Edwards became a 
pilot in 1918 and has continued 
to serve in the Air Corps, be- 



l. after which 
he was assigned to G-3. In 
1940 he became Commanding 
Officer of Randolph Field, and 
the Ah- Corps Basic Flying 
School there. He returned to 

ing Division of the General 
Staff in March, 1942. 


Men 27 to 37 Wanted 

Men between 27 and 37 who 
have been selected by CAA for 
civil pilot training are author- 
ized for enlistment in the AAF 
Enlisted Reserve. You should 
submit to an Army recruiting 
officer a certificate signed by a 
regional superintendent of 
CPT, noting your acceptance 
for this training, evidence of 
birth and citizenship and ap- 
propriate physical examination 
forms. Similar reserve enlist- 

disqualified by Aviation Cadet 
examining boards. 


We Hit Midway Japs 
Mostly With Planes 

Point to notice about the 
great battle at Midway Island. 
2,250 miles from Yokahama, 
is that all American reports, 
up to this writing, indicate 
that all of the damage to the 

airplanes. If this is true it is 
a significant point in the his- 
tory of warfare. 

Jap reports, however, claim 
large American fleet losses, 
which if true, would seem to 
mean that our ships were en- 

Probably we shall have to 
wait some time to learn the 
facts. Some commentators go 
so far as to say that Japan 
has now lost all of her aircraft 
carriers— the total appeared to 
be eight regular carriers. This 
report may be far from true. 
In any case, the Japanese are 
converting many transport 
and other vessels to carry and 
operate airplanes from flat 
decks. Meanwhile, congress- 
men are talking for more 
carriers, with all speed. Of 
course the Navy says nothing. 


Army Sets Up New Airline Priority System 
Public Still Rides if Space is Available 


Washington (Aviation Bu- 
reau) —Procedure for ration- 
ing of airline seats and cargo 
space to war business has been 
set up by the War Depart- 

In a word, the system pro- 
vides priorities for several 
classes of war travel and 
cargo, and it leaves the John 
Q. Public travelers to make 
their reservations and fly as 
they always have— if they 
can get space. (See back- 
ground story, Page 276.) 

Because the rationing of air- 
plane space and the semi- 
military work of the airlines 
make It a war operation, the 

ministration of the new pro- 
gram the War Department 
has transferred priorities on 
airlines to a new Air Division 
of the Transport Service, of 
the Army Services of Supply, 
which, you may recall, is one 
of the three parts of the 
newly-organized Army. Ray 


Ireland is chief of the Air 
Division. 

The Air Division will estab- 
lish the priorities in general; 
then the Military Director of 
Civil Aviation (Gen. Donald 
Connolly) will issue directives 
to the airlines. 

Actually, applications for 
priorities will be handled by 
representatives of the Air 
Transport Association, which 
serves as liaison between the 
government and the airlines. 

in every city that has airline 
service; in most cases he will 
be an employee of the air- 
lines, doing two jobs. 

In most cases these ATA 
men will decide for themselves 
concerning the credentials of 
applicants for priorities, but if 
contact must be made with 
the Air Division it will not 
be necessary to wire Washing- 
ton. The division will have 
offices in New York, Washing- 
ton, Miami, Memphis. Dallas, 
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Kansas City. Chicago. Detroit, j 
Pittsburgh. Los Angeles. San j 
Francisco, Seattle. Denver, 
and Dayton. 

Priorities are classified as 
follows: (1) White House per- ! 
sonnel including Army and 

Marine ferrying commands: 
(3) military and civilian per- 
sonnel specifically ordered by 
department heads to travel 
by air; <41 military equip- 
ment. ammunition, supplies 
essential to expedite war pro- 
duction. 

Non-priority passengers and 
express are subject to can- 
cellation before the flight be- 
gins or at any point along 
the route. Priority persons 

higher ratings. Mail will con- 
tinue as is for the time being. 


Current Air Training 
Programs Summarized 

Several air training pro- 
grams vital to defeat of the 
Axis were in progress at this 
writing. 

1. Two courses of special 
training for staff officers of the 
Ah- Force and Armored Force 
will be inaugurated July 11. 

2. Senate Military Affairs 
Committee approved a bill to 
increase the number of pilots 


I AAF. The : 


non - commissioned pilots — 
"Flight Officers"— who would 
have the rank, pay and allow- 
ances given to junior grade 
warrant officers. There is no 
n the number of flight 
•- "e appointed. 




reached : 




flight instruction oi 
curricular basis. 

ground school instruction will 
be offered free to secondary 
school teachers who plan to 
teach aviation courses of pre- 
flight aeronautics. Over 600 
colleges will accept registra- 


cussed flying training plans | 8. The CAA and Army are 

with representatives of the j urging civil pilots who are 
United Nations at a meeting | physically unfit to fly combat 
in Ottawa. Purpose was to | planes to enlist in the Army's 
further united military efforts I new glider force. Glider units 
and extend the air programs, j are adjunct to the airborne 

7. Hundreds of Netherlands | fighting command and are de- 
soldiers are being trained at ! signed to work in cooperation 
four AAF establishments. I with parachute troops. 

WPB Appoints Committee on Cargo Planes 
Several Types Available for Production 

Army and Navy are deeply 
impressed with work done by 
cargo planes here and on all 

shortage of shipping to serve 
the United Nations war effort, 
has inspired the War Produc- 

of a vast air cargo program. 

Donald Nelson has ap- 
pointed a Committee on Cargo 
Planes, which will consider 
the use of large, long-range 
planes to carry loads of all 
kinds. Harold E. Talbott, 
deputy director of WPB's Pro- 
duction Division, once presi- 
dent of Dayton Wright Air- 
craft. is chairman. T. P. 

Wright and other aviation and 
government officials are mem- 
bers. 

Several four-engine air- 
planes already in the air 
which could be produced in 
quantities sufficient to trans- 
port large tonnages could be 
built within a year or two. 

Then, if the war went on. 
types now on blueprint, like 
Martin's six-engine 250.000-lb. 
leviathan, could be built. Thus 
it is a question of time how 
far the air cargo project will 
be carried for war purposes. 

All authorities agree that mer- 
chant air shipping after the 
war will be developed on a 

arid scale. 

Pan American Airways re- 
i ports that 5.000 persons were 
| rescued from Jap battlefields 
in the East in 21-passenger 
| planes, which, stripped down. 

carried 60 passengers each, 

! bringing 6.000 to 8.000 lb. of 
cargo each on return trips. 

Each plane carried as many 
' people in one night. 



If some supermind had en- 
visioned our ship shortage and 
the possibilities of airplanes. 

walkaway. Germany figured 
better than we did. authorities 
say. providing transport and 


i of te 

mer pilot training program. 

dustry offers to Army Air 
Forces mechanics a post-grad- 
uate course of one month in 
the airplane and engine plants. 
About 40 factories have al- 
ready begun. Women me- 
chanics will receive training at 
the first Army-operated train- 
ing school for women, opened 
in Alabama. They will relieve 
male mechanics for field duty. 
6. Nine AAF officers dis- 1 


attack. 

Army officers say the amount 
of materials being moved here 
and on various fronts is 
almost unbelievable. Multiple 
trips by the airplane more 
than make up for its small 
oapacity as compared with '■ 
trucks, rail cars or ships. 1 
I Chiang Kai-shek has just j 
announced that China has 
passed her great crisis. What 


200 Navy Blimps 

Diminished enemy subma- j 
rine activity in the Gulf of | 
Mexico is proof that the I 
United States is winning the | 

that lighter-than-air craft are , 
rendering a worthwhile serv- ' 
ice in the anti-submarine pro- 
gram. Legislation authorizing 
an increase from 48 to 72 of 1 
Navy’s lighter-than-air craft t 
was recently approved by the j 
House Naval AfTalrs Commit- 
tee. The bill as passed by the 
Senate specified a total of 
72 craft, but Chairman Vin- 
son told the House that the 
Navy had asked that the fig- 
ure be increased to 200. The 
House has approved that i 


Aeronca Converted 
To Training Glider 

Aeronca Aircraft Corpora- 
tion has converted its De- 
lender Trainer to a three- 
place glider. The same wing 

with a modified version of the 
Aeronca landing gear. In place 
of the motor, a special nose 
section has been designed for 


will use the gliders for primary 
glider training, and that part 
of this training will be done 
with powered craft of the 
same types, using the simu- 
lated forced landing technique, 
with power off. 

The Aeronca glider can be 
flown from any one of the 
three seats, thus making it 


A special skid on the nose will 
enable the pilot to apply the 
brakes and put the ship on its 
nose to stop it in small fields. 
Wing loading is fairly high. 

Charles Stanton. CAA ad- 
ministrator. is credited with 
having worked out the original 
idea of the converted glider. 

Devins to Head Public 
Relations at Bendix 

J. H. Devins, former public 

rector of J. Stirling Getchell 
Aeencv in Detroit is jiow di- 


n Corp 


r of 


r the company 


Broadcasting Company press 
dept, and assistant manager of 
the radio company’s nation- 


AAF Organizes a 
Safety Program 


amendment, i 


is that ing the w> 


roved eliminat- . 
non-rigid” from I 


the Navy, under the House 
version of the bill, may con- 
I struct or acquire both dirigi- 
bles and blimps. 


The United States Army Air 
Force is the safest military fly- 
ing organization in the world, 
the War Department an- 
nounces. Lieut.-Gen. H. H. 
Arnold, chief of the Air Force, 
says its pilots get more hours 
of training than any other 
military pilots. But it's not 
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appointed regional safety di- 
rectors and ten Safety Regions 

same time. Lieut.-Col. Samuel 
R. Harris. Jr., newly appointed 
director of flying safety, has 
been promoted to the grade of 

Col. Harris says that tile 
AAF accident rate is 10 per- 
cent lower than the average 

There is^a large increase In 

crease in the amount of flying. 

stantly Increasing total hours 
of flying. Col. Harris says that 
only 14 percent of accidents 
are due to mechanical fail- 
ures; all the rest are human 
failures. 

Jimmie Taylor Killed 
In Crash 

(Jimmie) Tavlor, rated as one 
of the country's outstanding | 
test pilots, was killed in the 
crash of a small Navy plane | 
near Woodbury, N. J. He had 
been stationed at the Phila- 
delphia Navy Yard, and at the 

announcement by the Fourth 


Havens On Active Duty 

Beckwith Havens, America's 
first airplane salesman and a 
flyer since 1911 has gone on 
active duty in the Navy as 
Lieutenant Commander, sta- 
tioned at Floyd Bennett Filed. 
During the last World War, 
Havens was chief pilot at 
Anacostia, D. C„ and also 
served as flying boat instruc- 
tor at Hampton Roads, Va. 


American Export Asked 
To Sever Airline 

A Civil Aeronautics Board 
examiner. J. Francis Reilly, 
recommended recently that 
American Export Lines, the 
steamship company, be ordered 
to divest itself of control of 
American Export Airlines 
within a "reasonable" time 
after the war is terminated. 
Reilly contends that American 
Export does not plan to use 
the airlines in connection with 
its ship operation, which he 
says Is required by the law. 
The recommendation will be 
reviewed by the board. Briefs 
will be filed, and presumably 

justify the relationship, as it 
has already done. 


G. E. Welding 
Expert to Address EAPF 

Mr. Edward Vom Steeg, fore- 
most welding authority and 
consultant for the General 
Electric Company will speak 
to the Eastern Aircraft Pro- 
duction Forum on the subject 
of aircraft welding at the GE 
air-conditioned auditorium. 570 


July si. at s:i5 PJVt. Also in- 
cluded in the program will be 
the showing of some of the 
skillfully produced GE welding 
training films. These films, in 
color, have caused widespread 
comment because of their 
technical excellence and in- 
structive value. 

The speaker, Mr. Vom Steeg. 
Is a charter member of the 
American Welding Society, and 
has held many offices in that 
I group. His contact with the 
aeronautical industry has been 
extensive, and he will cover 
his subject with considerable 
authority. His talk will be fol- 
lowed by an open question and 
answer session. 

The Eastern Aircraft Fro- 



an organized meeting place 
for men engaged in the vital 
task of producing the nation's 
airplanes. The meetings are 
generally characterized by one 
or two talks by authoritative 
speakers on subjects of inter- 
est to production men. after 
which questions are answered 
by these authorities. Forum 
attendance and membership is 
restricted to people directly 
engaged in the technical re- 
sponsibilities of aircraft pro- 


P & W-Buick Engines 
Scrambled — Okay 

United Aircraft officials re- 
veal that, months ago. after 
suggesting to the Army that 
the auto industry be brought 
into the aircraft engine field, 
a remarkable test was made 

Designs and' “know how- 
had been loaned to the auto 
industry, and Buick built 
P & W engines. Then Pratt 
& Whitney engineers took two 
twin Wasp engines: one built 
in the P & W plant, and one 
by Buick. each completely as- 
sembled where it was built, 
but neither having received 
the “green test." The engines 
were tom down, inspected, and 
then parts of the two were 

Crankshafts and crankcases 
were Interchanged; gears from 
one plant mated those from the 
other; Buick cylinders were 
assembled on P & W crank- 
cases; pistons from one engine 
went into cylinders from the 

The two engines were then 
assembled with no special 
hand fitting and run through 
the normal green test. Upon 
being torn down for a thor- 
ough inspection, both engines 
were found to be in completely 
normal condition. 


Funds Voted for 500,000 Tons of Carriers 
Work on Some Battleships is Suspended 


Washington (Aviation Bu- | 
reau) — A trend that started in 
the minds of some militarists 
two decades ago when a bat- 
tleship was sunk experiment- 
ally by American bombers, 

day as Congress prepared to 
appropriate a fund of 88,500.- 
000.000 for 500.000 tons of air- 
plane carriers for the Navy. 
Tills tonnage might divide into 
15 or 20 ships. 

At the same time, Carl Vin- 
son, chairman of House Naval j 
Affaire Committee, stated that f 
work has been "temporarily" 
suspended on four or five bat- 
tleships. The bill makes no 


battleships. Presumably the 

60,000-tonnere, reported to be 
in process of design during the | 

abeyance, Vinson said the car- : 


he said battleships have not | 
been abandoned, and that 
those nearing completion will 


Some officials 

number of our heavy erasers 
under construction would be 
converted to carriers. 

Devastating air attacks by 
the United Nations on the Jap- 
anese and Italian navies are 

the question of air power. 


Airline Cargo Planes 
Flying Ten Hours Daily 


priority air cargo is being 
flown each week by the Con- 
tract Air Cargo Division of the 
Ah' Force, using facilities of 
15 commercial airlines to de- 
liver airplane parts, equipment 
and replacements throughout 
the western hemisphere, the 
War Department announces. 

Maj.-Gen. H. J. F. Miller, 
commanding the Air Service 

cargo planes being operated in 
the airline program, are being 




Stone Bros. Organize 
New Propeller Company 

The Stone brothers of 
Wichita, Kan., long associated 
with the aircraft propeller in- 
dustry and former operators 
of the Supreme Propeller 
Company of Wichita, have or- 
ganized a new company to be 
known as Stone Brothers Pro- 
peller Co. They will begin 

propellers, test clubs and 
blades for war needs. Officers 
of the new company are Wm. 
B. Stone, pres.. Sam J. Stone, 
vice-pres. and gen. mgr., and 
Harry S. Stone, supt. of con- 
struction. 


Glider Snatcher 

A system for picking up 
gliders by tow planes while in 
flight has been devised and 
proved satisfactory at Wright 
Field. Gliders ran be taken in 

of one every three minutes. 
A Stinson light plane and an 
XTG-3 glider were used in 
the test, the pick-up operat- 
ing somewhat like the device 
used for catching air mail at 
small stations. The tow-line 

the plane lowers its pick-up 
arm as it nears the “goal 
posts." A hook secures the line, 
and a reel in the plane pays 
it out, gradually tightening so 
that the shock is never greater 
than 1 G. When finally the 
reel is locked the glider is in 


Applications Suspended 

No more applications for 
commissions in Air Force non- 
flying administrative posts are 
being accepted for the time 
being. The number of appli- 
cations on hand meets the 
present requirement. The sus- 
pension does not affect men 
who have already filed appli- 
cations, and it does not affect 
the flying cadet program. 
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"O'er the 
Land of the Free 
And the 

Home of the Brave.' 


AS THE AMERICAN FLAG leads 
new fighting forces to battle fronts 
throughout the world, it becomes more 
and more a symbol of complete unity on 
the production front as is evidenced by 
the fact that it is being displayed more 
and more in plants engaged in produc- 
tion vital to the war effort. 

To help insure proper display of the 
Stars and Stripes by members of this 
new production army, there are pre- 
sented herewith regulations prepared by 
the War Department, together with the 
Flag Code adopted by the Second Na- 
tional Flag Conference. 

The War Department's regulations 
include the following points: 


1. Civilians, as well as soldiers, should 
salute when the Flag is being raised or 
lowered or when it passes (uncased) in 
a parade. 

2. A man not in uniform salutes by 
removing his hat with his right hand and 
placing it over his heart while standing 
upright with heels together. 

3. A woman in civilian attire places 
her right hand over her heart, while 
standing upright. 

4. Whenever the Star Spangled Ban- 
ner is played, a civilian stands upright 
and faces the music, with right hand 
over heart, except when the flag is being 
lowered at sunset, on which occasion he 
faces the Flag and salutes as described 
above. The salute is held until the last 
note of the anthem is played. 


The Flag Code, covering proper display of the Flag, is as follows: 


1. The Flag should be displayed from 
Bunrise to sunset. It should be hoisted 
briskly, but should be lowered slowly and 
ceremoniously The Flag should be dis- 
played on all National and State holidays 
and on historic and special occasions. 

2. When carried in a procession with 
other flag or flags, the Flag of the United 
States of America should be either on 
the marching right — i.e., the Flag’s own 
right — or when there is a line of other 
Hugs, the Flag of the United States of 
America may be in front of the center of 

3. When displayed with another flag 
against a wall from crossed staffs, the 
Flag of the United States of America 
should be on the right, the Flag's own 
right (the observer's left), and its staff 
should be in front of the staff of the other 
flag. 

4. When a number of flags of states or 
cities or pennants of societies arc grouped 
and displayed from staffs with the Flag 
of the United States of America, the latter 
should he at the center or at the highest 
point of the group. 

5. When flags of states or cities or pen- 

halyard with the Flag of the United States 
of America, the latter should always be at 
the peak. When flown from adjacent masts, 
the Flag of the United States of America 
should be hoisted first and lowered last. 
No such flag or pennant flown in the former 
position should be placed above or in the 
latter position to the right of the Flag of 


the United States of America; i.e., to the 
observer's left. 

6. When flags of two or more nations are 
displayed, they should be flown from 
separate masts at the same height and the 
flags should he of approximately equal 
size. International usage forbids the dis- 
play of the flag of one nation above that 
of another nation in time of peace. 

7. When the Flag is displayed from a staff 
projecting horizontally or at an angle 
from the window sill, balcony or front of 
building, the union of the Flag should go 
clear to the peak unless the Flag is at 
half-mast. (When the Flag is suspended 
over a sidewalk from a rope extending 
from a house to a pole at the edge of the 
sidewalk, the Flag should be hoisted out 
from the building toward the pole, union 

8. When the Flag is displayed in a man- 
ner other than by being flown from a mast, 
it should be displayed flat, whether in- 
doors or out. When displayed either hori- 
zontally or vertically against a wall, the 
union should be uppermost and to the 
Flag's own right; i.e., to the observer’s 
left. When displayed in a window it should 
be displayed the same way; that is, with 
the union or blue Held to the left of the 
observer in the street. When festoons, 
rosettes, or drapings are desired, bunting 
of blue, white, and red should be used, but 
never the Flag. 

9. When displayed over the middle of the 

street, the Flag should be suspended 
tieally with the ' ‘ " ~ 


10. When used on a speaker’s platform, 
the Flag, if displayed flat, should he dis- 
played above and behind the speaker. If 
flown from a staff it should be in the 
position of honor, at the speaker's right. 
It should never he used to cover the 
speaker’s desk nor to drape over the front 
of the platform, but bunting may be used 
for this purpose, if desired. 

11 . When used in connection with the un- 
veiling of a statute or monument, the Flag 
should form a distinctive feature during 
the ceremony, but the Flag itself should 
never be used us the covering. 

12. When flown at half-mast the Flag 
should be hoisted to the peak for an 
instant and then lowered to the half-mast 
position; but before lowering the Flag for 
the day it should be raised again to the 
peak. By half-mast is meant hauling down 
the Flag to one-half the distaucc between 
the top and bottom of the mast. (On a 
pole, the Flag flies - its own width below 

placed at half-mast to indicate mourning. 
When the Flag is displayed on a small 
stall, as when carried in a parade, mourn- 
ing is indicated by attaching two streamers 
of black crepe to the spearhead, allowing 
the streamers to fall naturally. Crepe is 
used on the flagstaff only by special order. 

ret, the Flag 


should be placed t 
the head and over 
Flag should i 


left shoulder. The 
lowered into the grave 




allowed to touch t 
casket should be carried foot first. 

15. When the Flag is displayed in the 
body of the church, it should he from a 
staff placed in the position of honor at 
the congregation’s right as they face the 
clergyman. The service flag, the state flag, 
or other flag should be at the left of the 
congregation. If in the chancel or on the 
platform the Flag of the United States of 
America should be placed at the clergy- 
man's right as he faces the congregation 
and the other flags at his left. 

16. When the Flag is in such a condition 
that it is no longer a fitting emblem for 
display, it should not be cast aside or used 
in any way that might be viewed as dis- 
respectful to the national colors, but 
should be destroyed as a whole privately, 
preferably by burning or by some other 
method iu harmony with the reverence 
and respect we owe to the emblem repre- 
senting our country 


AVIATION, July, 1942 



WPB Announces 
Air Appointments 


Ohio. Col. E. M. Powers has 
been appointed by the Air 
Force, and Capt. Donald R, 
Royce by Navy Bureau of 
Aeronautics, to represent their 
services on the unit. 

Col. W. S. Cave will continue 
to represent the British Air 
Mission. These appointments 
are made to handle the in- 
creasing burden of scheduling 
raw materials and machine 
tools to the aircraft industry. 

Harold Talbott, long-time 
aviation financier and execu- 
tive. has been appointed 
deputy chief of WPB's Pro- 
duction Division under W. H. 
Harrison, in charge of avia- 
tion, This means that the 
Aircraft Branch reports to 
Talbott, but Merrill C. Meigs 
remains chief of the Branch. 

War Cancels NMACC 

For the first time in over 
ten years, there will be no 
National Model Airplane 
Championship Contest. The 
15th annual national airplane 
model flying competition was 
scheduled for Chicago the lat- 
ter part of this month under 
the joint sponsorship of the 
Chicago Pork District, the 
recreation department for the 
city of Chicago, and the Chi- 
cago Times. 

CAA Gets New Boss 

Nominated by President 
Roosevelt, Charles I. Stanton, 
Deputy Civil Aeronautics Ad- 
ministrator, is appointed ad- 
ministrator, to succeed Gen. 


Navy Changes Seen 

Reorganization of the Navy 
Department, creating six new 
agencies to be headed by five 
vice-admirals and probably a 
lieutenant general of the Ma- 
rine Corps, was anticipated by 
Army and Navy Journal at 
this writing. 

One of the new agencies 
already set up, the Assistant 
Chief of Naval Operations for 
Air. is headed by Rear Admiral 
John H. Towers, who has 
direct control of the Naval 
Air Transport Service. Reor- 
ganization will set up five 
other agencies to be known as 
Assistant Chiefs of Naval 
Operations for Personnel, Ma- 
teriel. Coast Guard, Marine 
Corps and Services. The 
changes are expected to bring 
emphasis on naval aviation, 
with greater stress on Navy's 
aircraft carrier construction 
program. 

Though a highly centralized 
command is established, ad- 
ministratively, Navy will be 
divided into six main agencies, 
regarded as a greater consoli- 


THE WASHINGTON 
WINDSOCK 


By BLAINE STUBBLEFIELD 


Before very long you will hear some proposals on war- 
time ah' mail. The priorities are on passengers and ma- 
terial while the mail has no rating. But each DC-3 
trip, even if it carries 21 passengers, and their luggage, 
has capacity for about 1.500 lb. of cargo. Seldom would 
there be that much military material. Therefore, some 
mail will always go. War. Post Office and CAB officials 
are thinking it over. So plastic has the public become 
on patriotic appeals, it is feared they might over com- 
pensate if asked to curtail their air mailing, and leave 
space empty. One plan favored by some is to call for 
light-weight stationery. This would cut the load over 
half. Flimsy paper runs letters per pound from 24 to 
about 60. Heavy-paper mail could be shifted to the 
trains. Important heavy stuff, like war blueprint, could 
be posted with special stamps. 

On the fail of Nazi submarines along our Atlantic coast 
are destroyers, torpedo boats, torpedo planes, bomb and 
gun carrying blimps, and bomb and cannon carrying 
patrol planes, to say nothing of Civil Air Patrol watchers 
with 20-20 eyes. Army and Navy believe the water will 
get too hot for the steel fish before very long. 

Come fo Washington— and wish you hadn't. You can't 
get a taxi. You can't get on the street car without a 
shoe horn. You can't get a telephone number without 
waiting maybe a half hour for it to un-busy. Tired 
middle-aged men with aching dogs sit late in hotel 
lobbies waiting for rooms. The temperature is even 
higher than the humidity. You can’t "relax" because 
the night-spots won't give you a table. You are not 
"beckoned” here by the tourist bureaus. You are not 
welcomed by the Capital of the United Nations. But 
come on over if you must, and we mean must. If we 


Did you see the Boeing ads. with the fine print at the 
bottom that says Flying Fortress is a word that belongs 
to Boeing? That word now has great value, because of 
something intangible called "public acceptance,” — and 
fear— all over the world. Well, some people, somewhere 
among us United Nations, wanted to call their airplanes 
Flying Fortresses. The lights went out! Sound of scuffl- 
ing. stabs, groans! The lights came on— those people were 

Pressurizing bombers is going forward in Germany, ac- 
cording to a trustworthy authority. It's a continuation of 
the battle for altitude in air war. Probably the low-level 
atmosphere is carried in the crew quarters only, which 
would also house many of the instruments. The neces- 
sary oxygen equipment for the crew impedes their activi- 
ties too much, and the pressure cabin will give them 
more freedom. It is thought possible the engines and 
the cabin might take their air from the same super- 
chargers. Of course if pressure compartments were rup- 
tured by attack, the crew would be in a serious way, 
and that is the greatest difficulty. Pressurizing war 
planes Is one of the major development projects at this 
time. Pressure for fighters is in the works too. All war- 
ring nations are sweating on this job. 

The British say: Canadian aircraft production this year 
is limited to seven types. . . . British pilots have flown 
nearly all types of Russian warplanes. . . . The Brown 
Boveri supercharger for the Rolls Merlin engine weighs 
40 kg. for each cylinder bank, produces sea level pressure 
at 7.000 m., running at 24.000 r.p.m. Ministry of Aircraft 
Production has plenty of aluminum and light alloy. . . . 
Rolls Royce-powered Curtiss P-40-F is called the 
Warhawk. 
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AVIATION MANUFACTURING 


Patterson Says We’ll Exceed 60,000 Planes 
Over 30 New Airplane Factories Building 
“U. S. Will Surpass Rest of World,” Jouett 


Washington (Aviation Bu- 
reau)— We will pass the Presi- 
dent's goal of 60.000 planes hi 

1942 "by a substantial margin." 

in the opinion of Undersecre- 
tary of War Patterson. 

Military plane output has 
increased nearly 85 percent in 
the six months since Dec. 7, 
says Col, John H. Jouett. 
president of the Aero Cham- 
ber of Commerce. The per- 
centage of combat planes is 
increasing while the propor- 
tion of trainers is smaller. 
Aircraft engine production has 
increased 80 percent during 

participation of the auto i 
industry. 

The Aeronautical Chamber 
of Commerce states that on 
April 1 the aircraft industry's 
unfilled orders exceeded De- 
cember by over 75 percent. 
During the same period, pro- 
duction of military planes in- 
creased by more than two- 
thirds. while the number of 
employees on planes, engines 
and propellers increased more 
than 30 percent. During the 
period more than 30 new air- 
craft factories were either in 
final plan stage or under con- 
struction. 

when these plants begin turn- 


ing out planes United States 
production will "easily sur- 
pass that of the rest of the 
world combined." 

WPB officials say that for 

States has been producing 
more planes than Germany 
and Italy. Correspondents re- 
turning from Europe have 
been giving surprisingly low 
estimates of Axis production. 
J. Carlton Ward, Fairchild 
president, gives the highest 
figures Aviation has seen 
lately: Germany and terri- 
tory, 2.900 per month; Italy, 
700; Japan, 500. 

Meanwhile, to speed produc- 
tion. WPB, Army and Navy, 
and the Aero Chamber are 
working out a plan to end 
materials shortages. Manu- 
facturers will advise WPB of 
their materials needs far 
enough in advance so that 
supplies may be set aside. The 
aircraft industry is leading 
others in long-range opera- 
tions under WPB's Production 
Requirements Plan (PRP). 

Aircraft producers are train- 
] ing 40 automobile companies 
in the mass production of 
| plane parts and engines. The 
program was started two years 
ago. and cooperation is re- 
| ported to be excellent. 





Size of the Army's B-19 "flying laboratory" can be judged by comparison 
The plane was first exhibited in full war paint at Wright Field recently! 


Navy Will Use a 
Liquid-cooled Engine 

The Navy has ordered liquid- 
cooled engines from the Liquid 
Cooled Engine Division of The 
Aviation Corporation. Navy's 
last liquid - cooled - powered 
plane was the Hall PH-1 fly- 
ing boat, dating back to 1930, 

Navy says its new engine, 
which has been under develop- 
ment with Lycoming for 
several years, is "considerably 
larger than any other liquid- 
cooled aircraft engine now in 
production." The announce- 
ment implies it is comparable 
in performance with the 
largest aircooled engine, which 
would be around 2.000 hp. 

Undoubtedly the Navy wants 
the liquid-cooled engine, with 
its smaller frontal area, to 
power small fighter craft. 

in Ohio to produce the engines 

Navy Returns Brewster 
To Private Management 

nautical Corporation have 
been returned to the owners. 

The executive direction has 
been placed in the hands of 
a new board of directors, al- 
though several of the former 
officers were retained. The 
new president and chief ex- 
I ecutive of the corporation is 
C. A. Van Dusen, vice-presi- 
dent and general manager for 
the Glenn L. Martin Company 
for several years up until 1934, 
[ and from then until the end 


of 1941, first vice-president in 
charge of production for the 
Consolidated Aircraft Corp. 

George F. Chapline, former 
vice-pres., becomes executive 
vice-pres.; John R. Hunt re- 
tains the position of secretary 
but is no longer treasurer, a 
position assumed by Russell 
Van Horn; Carl S. Goodwin 
becomes comptroller; Miss 
Elizabeth Colby, assistant sec- 
retary and L. F. Lafleur, as- 

The board of directors in- 
cludes Mr. Van Dusen; E. J. 
Engle, president, Atchinson, 
Topeka & Santa Fe Railway; 
William F. Kurtz, president, 
Pennsylvania Company for 
Insurances; Evan Randolph, 
president, Philadelphia Na- 
tional Bank; F. Dean 
Schnacke of Smith, Schnacke 
and Compton, who also serves 
as general counsel; David Van 
Alstyne, partner in Van Al- 

George C. Westerfelt, who 


Wood and Steel 
Increase in Trainers 

Washington (Aviation Bu- 
reau)— Army is increasing em- 
phasis on substitute materials 
in training planes. 

Even the fuel tank of one 
trainer is made of wood. 
Aluminum has been eliminated 
entirely from another, and 

aluminum by hundreds of 
pounds. 

Woodworking and furniture 
trainer parts on a large scale. 
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Tzste&t t/uzt Cast Bus/ 


RENCHES 


gONNEy 

TOOLS 


f BONALOY 

Both Ends Offset — A Different Size Opening Each 
K35?Combinations of Douwi e Hexagon Openings from %' 


Bonaloy Box Wrenches with both ends offset and a different size double hex- 
agon opening in each end meet practically every production, maintenance 
and service requirement’ for tools of this type. 

They are made in long and short types with 35 different combinations of 
openings from 3/ 8 " to 2%". 

Drop forged from Bonaloy Steel carefully heat treated, they have rust- 
resistant finish. Handles are long, thin and oval-shaped affording a firm, com- 
fortable grip. Box walls are thin, but of exceptional strength, permitting 
work in cramped quarters. 

Proper design, quality materials and fine workmanship make Bonaloy 
Box Wrenches "the finest that money can buy." We will be glad to send 
you catalog giving the complete list of sizes and showing the full line of 
Bonney Tools. 

Bonney Forge &■ Tool Works, Allentown, Pa. 


In Canada — Gray-Bonney Tool Co., Ltd., Toronto Export Office — 38 Pearl St., New York, N.Y. 

Stocked by Leading Jobbers Everywhere 
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Beech, Fairchild and Boeing 
AT-10, 13 and 15 respectively. 

Wooden fuel tantcs are lined 
with synthetics. North Amer- 
ican's AT-6A is being built of 
low carbon steel and wood, 
eliminating 75 percent of 
aluminum. 

Vultee's BT-15 has been re- 
designed to eliminate alumi- 
num, malting the change 
without interrupting produc- 
tion, and the earlier BT-13 is 
being studied for 


n stopped anc 

the plant converted to sub- 
contracting; Ryan's PT-21, 
Boeing's PT-17 and Fairchild's 
PT-19— all are combinations of 
wood, steel and fabric, with 

Substitution is being carried 


From Refrigerators 
To Excaliburs 

Before the war, Nash-Kelvi- 
nator manufactured automo- 
biles and household appliances. 
Today it’s turning out planes 
and parts for the services. 
The first contract was to build 
Hamilton Standard hydro- 
matic, variable-pitch propel- 
lers. A deserted automobile 
plant in the Mid West was 
redesigned and equipped by 
Nash-Kel vina tor. In seven 

months the plant was produc- 
ing propellers. Another con- 

other plant in the same town 
was redesigned and equipped. 

Next they started making 


pilot used in bombing planes. 
Following that, came a con- 
tract for Pratt & Whitney air- 
cooled engines. This led to an 
assignment to build a com- 
plete plane for the Navy— an 
almost exact duplicate of the 
- cently 


ALCOA Cuts Prices 

Substantial reductions, bf 
ginning June 15, in the prices 
of fabricated aluminum r " 
ucts have been mad< 
ALCOA, OPA announcec 
Savings will be made t 
■ in purchasi 




i other 





and Philippine mahogany suit- 
able for construction of mili- 
tary aircraft and combat ves- 
sels are imposed by the WPB. 
The order was necessitated by 
shortage of transportation fa- 
cilities for mahogany from 
foreign sources to the United 
States. Imports from Central 
America will be restricted in 

mahogany suitable only for 
military and naval purposes. 
The order prohibits sale or 
delivery of "war-use" mahog- 
any or "war-use" Philippine 
mahogany except on orders 


In a government-built plant 
in Oklahoma, the Douglas 
Aircraft Co. has begun oper- 
ations, and has completed 
plans for additional plants in 
another part of the state and 
in the Great Lakes industrial 
region. Of the total backlog, 

fixed-fee basis. Approximately 
three-quarters of the com- 
pany's 1942 business will be 
fixed-fee, one-quarter being on 
fixed-price contract which re- 
main to be completed in the 
year. Much of the backlog 



The men who built the engines 
that carried 79 American fliers 
on the great Tokio bombing 
raid were praised by the man 
who led the flight. Brig.-Gen. 
James H. Doolittle. In a tele- 
gram addressed to the em- 
ployees of the Wright Aero- 
nautical Corp., Gen. Doolittle 
expressed appreciation for the 
part that employees had 


ASSEMBLY LINES . . . By Dorsey Adams 


hangars adjacent t 
en-runway field from w 
■away deliveries will : 


which grounded Hitler's air 
forces in Russia, have made 
United States airplane indus- 
try low-temperature conscious, 
says T. N. Floyd, altitude en- 
gineer of Douglas cold-room 
laboratories. More than 30 
manufacturers of airplane 

operating cold laboratories. 
Engineers had discovered and 
largely overcome the effects of 
sub-aero cold on hydraulic 


proportion to the amount of 
modern equipment on them. 
In temperatures of —50' F„ 
and under, the German planes 
would not function. On the 
other hand, certain of the 


the system, expediting produc- 
tion by reducing handling 
time, will be in operation 
within 30 days. A drag-dr 
hole, approximately 7x4 
extending through the final 
assembly plant, has been dug. 
Two large holes, one to house 
the power unit and the other 
to take up the chain s 
have been excavated at 
end of the chain hole. Equip- 

as rapidly as delivery and 
other factors permit, and will 
be accomplished without ii 
terfering with the routine nc 
followed. Und“' ‘ - ,J — 


stands, and p 


s Placed 


n pre-determlned oi 


it 30-ton Consolidated 
vy bomber, the B-24-E, re- 
tly came off the production 
■ at the Ford Willow Run 
at. The announcement 
le 1314 months after the 
t work was done on the 
■sical construction of the 
nt, which is said to be 
the world’s largest manufac- 
' lg unit under one roof. 
The building, which was 


other's way. By outlining the 
sequence of parts and til 
the assembly, production 
lotments can be made to 
rious stations, so that 
unit works in complete 
cooperation with all c 
groups. Each line has ■ 


substantial reduction to be 
passed on to the government, 
speedy deliveries made possi- 
ble by the new system resulted 

Bobcats and Cranes. These 

necessitated the establishment 
of a sizable branch plant In 
Kansas expected to be in pro- 
duction shortly. Cessna's 
plans for the production of 
the Cessna "family car of the 
air” are being held in readi- 
ness for the day of victory. 



Boeing and N. W. Ayer, its 
advertising agency, are start- 
ing to tell the story of the 
airplane in a series of ads 

throughout North and South 
America. The purpose is to 
give people a first hand, close- 
up picture of aircraft design, 
engineering and production at 
its best. Lite. Saturday Even- 
ing Post. Collier's and Na- 
tional Geographic, as well as 
to readers of weekly news and 

Ncivsweek. Business Week. 
XJ. S. News, and others, are on 
the schedule. 
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Specialists in 

TESTING and RESEARCH 

ON METALS, PLASTICS, CHEMICALS, TEXTILES 
...and Now PLYWOOD FOR PLANES 


In the face of a 
shortage of metal, America's air- 
plane industry is turning to plywood 
for certain types of planes. Nothing 
new, the use of plywood for planes 
is, however, a brand new field for 
American plane makers. Certain 
questions must be answered . . . 
certain tests must be made . . . be- 
fore definite production schedules 
can be laid out. it To meet this 
new demand for facts, the United 
States Testing Company, Inc., has 
developed a series of tests that 
probe the salient facts of the inside 
story of plywood from the plane 
maker's viewpoint. The following 
factors are covered: 


We invite inquiries from interested 
manufacturers. 
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News Notes 
From Britain 

has began on the London- 
Lisbon line which British Air- 
way's and the Dutch KLM 
maintain to connect with 
United States Transatlantic 

Prom the start of regular 
services on this line after the 
French debacle in June. 1940, 
until the end of March. 1942 

of cargo were carried between 
England and Portugal without 
injury or loss, not counting 
traffic on British lines to des- 
tinations further south and 
east which call at Lisbon. The 
contact service for Atlantic 
flying boats has been eased, 
of course, by the resumption 
of traffic from and to Foynes 
in Ireland, but Lisbon retains 
its importance as Europe’s 
western and southernmost 
civil airport. 

From Continental Europe 
comes news of further curtail- 

Spanish ''Iberia" lines had to 
cut their remaining services 
by half: shortage of gas is 

has been reduced to a single 
line — Zurich-Stuttgart-Berlin 
—and idle aircraft is occa- 
sionally used for children suf- 
fering from whooping cough: 
lack of fuel forced even flying 
schools to close down. In 
Italy planes retained on civil 

loads over longer mileages 
owing to withdrawals of air- 
craft "for o tiler purposes:'' of 


air services closed down last 

this spring — Milan - Venice - 
Zagreb-Budapest — which links 
Italy with Croatia and Hun- 
gary. In Prance a regular 
service has been started be- 
tween Vichy and Paris. 
Sweden again accepts air mail 
dispatches for the British Isles 
—an indication that the two 
countries are once more linked 
by a routine airline. Aer Lin- 
gus Teoronta, Eire's aviation 
company, reported higher fig- 
ures for 1941—10,270 (7,528) 
passengers. 39,555 (34,855) lb. 
freight, 209,372 (173.896) mi. 
flown— but handles only half 
the passenger traffic it could 
carry; the difficulty is to get 


crs in British aviation. Women 
pilots are employed to taxi 
aircraft from factories to air- 
ports. and women infiltrate 
slowly and steadily all sections 
of the ground staff on civil 
airports. Trained draftswomen 
prepare detailed maps and 
charts setting out tracks, air- 
port locations, radio stations, 
prohibited areas, etc. Others 
specialize in meteorological 
calculations and timetables 

different longitudes, duration 
of twilight, averages of air 
speed and height, etc., to be 
used on individual flights. 
Transport drivers. traffic 
clerks, teleprinter operators 
and tracers are now largely 

British Airways' repair jind 

plete success where accuracy 
and conscientious workman- 
ship are required. 



ON SCHEDULE ... by “Vista” 

With war production getting ahead of available shipping 
space, which in turn is handicapped by the present U-boat 
campaign, it came like a very pleasant surprise that the 
government at last realized the immense possibilities of 
international airfreight. 




:perts as Harold Talbot, 
d Grover Loening, was only made after 
> had been in a war of vast distances for nearly si: 
onths, but much progress has already been made h 
e right direction and cargo by plane will soon be abl 
play its part. Budd will shortly get into mass produc- 
m on stainless steel cargo planes, once mentioned " 
vast over-all hemispheric commercial airnet, but i 
destined for a grimmer purpose. Together with the 
wooden Curtiss C-76. the Budd cargo carrier will be 
first airplane designed for just that job. It is naturally 
ot known just yet what the actual performance will 
e of these planes, but if they are only those of the 
popular DC-3, then the results will be farreaching. 


It is generally felt that the decision to emphasize air- 
cargo was strongly influenced by the results obtained 
during the past six or seven months with the Pan Ameri- 
can planes, which have been doing essential cargo work 
in the Pacific area, besides transporting more material 
than is generally known over the North Atlantic, to both 
Foynes and Lisbon. Over the South Atlantic, the cargo 
service has already reached a more prominent status with 
PAA's ferry line, which has been able to virtually estab- 
lish and supply all of the bases set-up on the Dark 
Continent for the continuous stream of supplies and 
planes to the United Nations. 


During this war there have been quite a few examples 
of the effectiveness of air freight, coupled perhaps with 
gliders— Crete was invaded and held in this manner; 
Norway was taken over in much the same way, and the 
present Axis Libyan Armies seem to be kept going by 
freighters crossing at night and landing on the desert. 
Before the war, ah- freight had reached vast proportions 
everywhere but in the United States, where more atten- 
tion had been paid to passengers. In Central America, 
TACA was carrying over 20.000.000 lb. per year with con- 
verted passenger planes, including tractors and pieces 
weighing up to three or four tons. Canada, operating 
under conditions rather similar to our own domestic 
lines, but with extensions in the frozen north, was 
carrying a like amount on mostly regularly scheduled 
services. In Europe, one smallish airline carried nearly 
as much freight in one year as all the domestic airlines 
combined, and its performance was even surpassed, espe- 
cially by the German DLH. 

This whole move also indicates that converted airliners 
cannot work satisfactorily over routes which have been 
laid out for ferrying warplanes, and that equipment 
must be found which is specifically designed for the job. 
Cargo carrying gliders, with just one man at the con- 
trols. are being studied at the moment, since the feature 
of being able to land maybe ten tons of freight without 
endangering a heavily loaded prime transport on poor 
jungle airdomes. sounds most attractive. A system is 
even being worked out to pick these gliders up with a 
smaller slower plane, a la All American Aviation. 

Finally, it must be gratifying indeed to the advocates of 
air-cargo, especially Grover Loening, that their pleas for 
international transportation of freight by air have been 
heeded at last, and that America will take its rightful 
place in this development. 

In South America, Brazil turned over the confiscated 
Condor line to Argentina for operation, a move looked at 
askance because of the great number of Axis airline oper- 
ators in that country. 


AVIATI 


273 






Solves 

Unusual 
Problems 

By Usual Methods 

Gives Faster, 
Smoother, Better 
Work in 
FINISHING 
DE-BURRING 
POLISHING 
Removes Light 
Digs, Tool and 
Heat Marks; 
Cleans Welded and Soldered Joints: Finishes 
Dies — Deburrs Light Stampings and Machined 
Parts. 

WELDON ROBERTS 

Brightboy 

The Rubber-Cushioned Abrasive 

Already Proved in Many War 
Industries 

1. NO TIME TAKING CHANGE IN WORK METHODS: 


Briqhlboy's abrasive, 


5 SPECIAL PREPARATION REQUIRED. 


BRIGHTBOY INDUSTRIAL DIVISION 
WELDON ROBERTS RUBBER CO. Newark 



Canadian News 

BY JAMES MONTAGNES 

Montreal (Special to Avia- 
tion) — Expansion of Canada's 
air cadet organization to a 

youths in the next year was 
forecast at Ottawa by Group 
Captain D. C. Hume, national 
director of the Air Cadet 

League's first anniversary. 
The air cadets come under the 
direct control of the Royal 
" n Air Force, consist of 


high s 


i 18 


g the first 
year the air cadets developed 
135 squadrons with 15.000 boys. 
There are 33 squadrons in On- 
tario, 32 in Quebec, 21 in 
Saskatchewan, 21 in Alberta, 
* ' i British Columbia, 7 in 


| eventually prove thi 
| profitable field. 

With the opening oi 


traffic representative at St. 
John's, and G. M. Dempsey 
to succeed Holton at Windsor, 


Nine of the ten civilian fly- 
ing companies operating air 
observer schools in Canada for 
the Royal Canadian Air Force 


by C. G. Power, air 


non-profit arrangement is 
apart from a five percent al- 
lowance on the capital invest- 


service to Alaska will be in- 
stituted, according to H. J, 
Symington, president of TCA, 


r of Canadian Pacific f 

•r Plans of TCA, Mr. 
Symington told the committee, 
include operation of four-en- 
d the straight- 


Marie and Fort William, 
urged continuance of the 
government policy of restrict- 
ing private enterprise in Ca- 


these branch 


to the government all profits 
which accrued from their 
I operations since the schools 

has also been accepted. It 
I was disclosed in Parliament 
that operating profits ranged 
from $19,654 over a 24 wk. 
period in one case to $64,330 

tracts these schools were 
j afforded opportunities to earn 
; from 10 to 60 percent on their 


•e those operated by 
Canadian Pacific Air Lines, 
Ltd., at Malton (Toronto). 
| Edmonton, Winnipeg, Portage 
La Prairie, St. John's (Que.) 
and Ancienne Lorette (Que.) ; 
operated by Leavens Bros, at 
{ London, Ont.; by Prairie Air- 

umberland Flying Training Co. 
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Hints on 



Surface Finishing 

Stainless Steel 


1. Order Only That Finish Necessary. 

Do not order a better finish on your stainless steel than is neces- 
sary. Why use power and tie up machines for a mirror finish 
if it will be subsequently marred by forming or fabricating 


5. Paper 

When it 


r Lacquer Will Protect the Surface. 

necessary to fabricate products froi 




and during o' 


2. Use Iron-Free Grit. 


3. Select Abrasive Wheels Carefully. 

An abrasive wheel should be selected that does not load 

faster than necessary to offer a clean surface. Excessive loading 
of the wheel is apt to make the work tedious and to result in 
hardening of the stainless steel, while excessive wear is, of 


We do not make steel of any kind, but throughout our 35 
years as a producer of ferro-alloys and metals used in making 
steel, we have accumulated a fund of data on alloy steels. This 
information has often proved of great value to users of alloy 
steels and irons. The benefit of this experience is available to 
you, without obligation. 


Electro Metallurgical Company 

Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street |I|M New York, N. Y. 

In Canada: Electro Metallurgical Company of 
Canada, Limited, Welland, Ontario 


4. Use Light Pressure on Abrasive Wheel. 

Easy does it. Too heavy a pressure with the abrasive wheel is 
wasteful of time, power, and grinding material because it hardens 
the stainless steel. The resulting overheating can cause heat- 
tinting and less uniform polishing. 


Electromet 

Ferro-Alloys S’ Metals 




TRANSPORT AVIATION 


Army Cuts Airline Routes and Schedules 
Sets Up Priorities on All U. S. Services 
Ray Ireland is Chief of “Air Division” 


reports indicate. 


as confused 
Airlines still 
lout 250 of 


the Air Division’s function 
would be to administer prefer- 
ences for cargo and passen- 
gers on all scheduled airlines 

Perry Command. Capt. Leigh 


In general, the plan retains 
the long-haul routes which 
really save time. Places which 
can be reached over night or 

trains won't be flown. 

Space preference goes to 
persons or ■- ' 

s of a 

that comes the mail, any por- 
tion of which can be put on 
the trains. iSee Washington 
Windsock, page 265.) 

There is not yet any rule 
against riding the airlines: 

have them— and welcome. 

The War Department has 
appointed Ray W. Ireland, 
formerly traflio manager of 
United Air Lines, as chief of 
the Air Division of the Army's 
Transportation Service, which, 
with five other divisions: 
Rail, Water. Motor. Traffic 
Control and Transit Storage- 
come under the Army Services 
of Supply. It was expected at 
this writing that Ireland 
would be commissioned in a 


able. And the transconti- 
nentals are losing their merry- 
go-rounds : Chicago-New York 


ers are out and equipment is 
converted to cargo. Round 
trip tickets and discounts are I 
eliminated. 

Meanwhile, Civil Aeronau- 


for handling suspensions of 

schedules and point-to-point 
service: harmonizing war and 
civil traffic; recommendation 
of what is essential war travel; 
continuation of the automatic 
air mail rate system; liaison 
between airlines and Army on 
pilot training, air services 
command, repairs and over- 
haul; cooperation with the 
Military Director of Civil Avia- 
" with the Air Division 




PAA and AEA Start New York-Eire Service 
5,000 Refugees Flown Out of Combat Zones 


Pan American's New York- 
Poynes, Eire, service resumed 
in late May. having been 
abandoned in 1939 in accord- 
ance with the "neutrality" law. 
First trip, flown by Audrey 
Durst, reached Foynes with 20 


imerican Export 
Vought-Sikorsky 

PAA now carries most of 
transatlantic mail and t 
jority of government and ■ 
officials. Since the war stai 
mail loads have multiplied 
times; single loads have rur 
high as 13.620 lb. Routine 
haul of planes «' 


third the ti 




k before 
two days 


in hangar. 

Mainline sen 
increased 30 f 
I the world. On the Pacific. 75 
percent of pre-war scheduled 
mileage is being flow 
the Atlantic Clippers i 
ging twice the pre-wa 
age. The company has under- 
taken many special missions 
for the govei 
In the East. PAA-China 
lines flew 5.000 refugees out 
of combat zones; DC-3's car- 


Military and civil services 
rescued 8,000 persons. 

Rescue flights had to be 
made in weather so bad that 
Jap fighters couldn't get up 

PAA censored releases reveal 
that its ships have been at- 
tacked more than once. 


TCA Reservations 

To give fast reservation 
service to customers, Trans- 
Canada Air Lines now have 
Central Reservations Control 
Rooms in operation at To- 
ronto and Winnipeg. Pre- 
viously each airport held a few 
seats on each plane. Re- 
quests are sent by teletype 
to Toronto and the Central 
Reservations Control Room re- 
plies within about 30 sec. 
whether accommodation is 
available. In one day. the 
Toronto office handled over 
2.000 messages concerning 
reservations, with nearly half 
from Montreal and Ottawa. 
All teletype messages are in 
code. Each message bears the 
time and sender's code initials. 
Each city office is known by 
two code initials. Each TCA 
office is equipped with a 
lighted alarm clock set to ring 
at “i -hr. before departure 
time. If the ticket is not 
picked up before it goes off. 
the passenger is notified by 
phone. Space not required is 
turned over to the waiting 
list. 
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MANIFOLD DESIGN ENGINEERING THAT 
SEES THROUGH SERVICE PROBLEMS 



^ In the highly technical 
field of exhaust mani- 
folds, Ryan “know how" consists 
of more than the knack of producing 
in volume and delivering on time. Of 
initial importance is the ability of Ryan design engineers to see through service problems and 
solve them on the drawing board. No matter what your manifold requirements may be, Ryan 
engineering consultation will pay. 


RYAN AERONAUTICAL COMPANY 


SAN DIEGO, CALIF. 
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AVIATION FINANCE 


quarterly earnings statements 

that valuable information 
might be disclosed to the 
enemy. That means that 
stockholders of concerns that 

War Department will receive 
only semiannual earnings re- 
ports in the future. Com- 
panies that make a diversified 


ouglas Aircraft, following tt 


quarter report. The comp 
did report, however, new 
ords in employment, payrolls 


year. "Several million" dc 
lars were spent on plant e: 
pansion and nearly $1,000,000 
for factory safety devi - 
More than 90 percent of 
unfilled orders backlog is o 
fixed-fee basis. While m 
of this backlog calls for a 


Curtiss-Wright takes care of 
reductions on aircraft prices 

E. S. Cramer! treasurer, told 
stockholders at a recent spe- 
cial meeting. Mr. Cramer de- 

of the total dollar amounts 

involved. At the same time 


* * * By RAYMOND HOADLEY * * * 

THE AUTO-AIRCRAFT WAR PROGRAM continues to ex- 
pand with Nash-Kelvinator Corp.. Budd Manufacturing Co. 
and Goodyear Rubber joining General Motors and Ford in 
the assembly of complete planes. Of great significance to 
the aircraft industry is the fact that only Chrysler Corp. 
and Studebaker Corp., out of the scores of automotive com- 
panies now engaged on aircraft work, have announced that 
they will not continue in the aviation field after the war. 

On the other hand Ford and General Motors officials 
have expressed their intention of continuing in the field 

ing ahead from the well-heeled automotive industry it is 
well that most aircraft companies are more concerned today 
with ending the war with sufficient financial resources 
to handle their peacetime tasks than they are with wartime 
profits. The time has come when the aircraft investor 
should scan the balance sheets of aircraft concerns much 
more carefully than the earnings statements. 

The 1941 balance sheets showed that the huge expansion 
program has strained the financial position of an industry 
that has not had as ready a recourse to the financial mar- 
kets as some of the older industries. Eight aircraft com- 
panies last year showed an average Inventory Increase of 168 
percent. As the United States is virtually the only customer 
of the industry today, the government should shoulder an 
increased share of this heavy inventory burden. Profit mar- 
gins of a group of nine big aviation companies declined to 
8.5 percent in 1941 from 12 percent in 1940 although per 
share earnings were at a new peak. Profit margins this year 
probably will not be much if any above four percent before 
taxes, which means that per share earnings for most units 

In order that the industry can continue in a healthy 
financial condition, the taxing authorities should be lenient 
in handling of depreciation and other necessary charges. 
The industry has voluntarily turned aside large wartime 

fortified in working capital for the future. 


shareholders question that the government work, according to 
directors were giving consider- Eugene E. Wilson, president, 
ation to the question of buying dropped from a top of seven 


two and three percent in 1942. 
When the company suddenly 
switched from producing sev- 
eral hundred engines a month 
to thousands a month, Mr. 
Wilson explained, the man- 
agement decided that during 
the war profits should be con- 
trolled and will be kept at 
around the 1940-41 average. 

Passenger traffic on the do- 
mestic airlines during the first 
quarter of 1942 increased 42 
percent over a year ago. Cit- 

Emanuel & Co. recently 
pointed out that American 
Airlines alone carried 171.395 
passengers in the first two 
months of this year— which 
is more than the 152,830 pas- 
sengers carried by the entire 
industry in the similar 1939 



ing to T. Claude Ryan, presi- 


ON THE RAW MATERIALS FRONT 


THE FIRST PHASE of the 

program, that of privately 
financed construction by the 
Aluminum Company of Amer- 

also will be completed on 
August 1 when seven govem- 

operated are in production. 
All seven federal plants have 
been completed ahead of 
schedule: the first two were 
finished in six months as com- 
pared to a normal building 
time of eleven months. 

As a result of these first 
two white metal programs, 
aluminum production in 1942 
Is expected to amount to 
around 1.000,000,000 lb. as com- 
pared to 615,000,000 lb. in 
1941, 415.000.000 in 1940 and 
328.000,000 in 1939. ^At^ the 

Then there is the third and 


final phase of the expansion 
program which will be coming 
along to provide metal for a 
planes scheduled for 1943. 
This program was initiated 
last February and included in 

plants in several large metro- 
politan areas that have excess 
electrical power facilities. 

In addition the RFC has 
contracted to purchase 400.- 
000.000 lb. from the Aluminum 
Company of Canada. This 
will bring the grand total 
available for the war program 
and the considerable lease- 
lend needs of the United Na- 
tions up to 2,500.000.000 lb. an- 
nually in the forefront of 1943. 

Thus, when officials are re- 
stricting civilian industries to 



that sufficient aluminum out- 
put has been scheduled to 
meet the 185,000 two-year 
warplane program and, in fact, 
enough leeway allowed in 
these expansion plans to per- 
mit some further extension in 
the present huge aircraft 
goals. 

War Production Board offi- 
cials readily back up the 
aluminum industry's claim 

ply of aluminum ingots avail- 
able for all essential war 
purposes, including battleships 
and ordnance as well as air- 
craft. Aluminum, of course, 
accounts for 90 percent of the 
weight of the average combat 
plane and 50 percent of its 

In order to avoid unneces- 
sary aluminum shortages a 
new materials procurement 
plan has been adopted under 
which the aircraft industry 


material requirements suffi- 
ciently far in advance to per- 
mit the WPB to guarantee 
adequate supplies of aluminum 
when and where needed. 

ing departments of 25 aircraft 
manufacturers, according to 
the Aeronautical Chamber of 
Commerce, are coordinating 
their efforts toward standard- 
izing and reducing the large 
number of extruded aluminum 
shapes so essential to war- 
plane construction. . 

At present there are in pos- 
session of Aluminum Company 
more than 5,000 drawings cov- 
ering extruded shapes. When 
this number is reduced by the 
various aircraft companies, 
functioning as the National 
Aircraft Standards Committee. 

utilize identical parts. 
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BASSICK 

CASTERS 

THE BASSICK COMPANY. . . BRIDGEPORT, CONN 


Great Bombers on Little Casters Grow! 
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AVIATION PEOPLE 



AVIATION, 



FLEETMNGS 

is building a training fleet 
of stainless steel! 
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„ b etter per f q 


Tv. Tr victor 


EXPERIENCE COUNTS 


1 N THE MANUFACTURE 
OF PRODUCTS LIKE THIS! 



Experience has taught us 
many things about the prod- 
ucts we manufacture. The An- 
nealing and Heat-Treating Basket 
shown above is an example of 
what careful workmanship, rigid 
inspection and good material can 
accomplish. 


THE PRESSED STEEL COMPANY 



rate Air Department — which would re- 
lease as it by magic the nation’s ap- 
parently stilled aeronautical genius and 
immediately produce unlimited “dream” 
planes — is weakened by speciousness 
and contradiction. After declaring un- 
equivocally and repeatedly that navies 
are already secondary and can lie 
quickly bombed to a state of “atrophy," 
De Seversky declares that “ship-borne 
aviation must be integrated with the 
Navy. Whether taking off from aircraft 
carriers or warships, it is intended pri- 
marily to operate in areas still beyond 
the reach of existing land-based aviation. 
It is physically as well as tactically 
joined with the Navy as submarines or 
naval artillery or smoke-barrage appa- 
ratus." This, after ostensibly proving 
that ship-borne aircraft arc vastly in- 
ferior to land-based and that carriers 
are, to say the least, a foolish waste. 

It would indeed be wonderful to see 
them today — swift, giant bombers streak- 
ing from mid-continental United States 
to any part of this “interglobal” war- 
fare with bomb loads capable of “an- 
nihilating" any enemy. They would, of 
course, be escorted by the “author’s 
vonropt of the lines of development in 
long-range interceptors." 


PLANT PRODUCTION CONTROL, by Charles 
A. Kocpke. Published by John Wiley & Sons, 
Inc., New York. {4.00. 

Though prepared for students in indus- 
trial engineering, this book is far from 
being a mere academic treatment of the 
subject. The author, a professor of in- 
dustrial eiigiiieernnr at the University 
of Minnesota, was given the run of many 
large industrial plants before writing 
the book and found that no two follow 
the same control system. All had a pat- 
tern of functions which tended to be 
more or less constant, says the author, 
and this pattern is developed in the 
book although the book is based also on 
notes used in teaching and resulting 
from experience while working in in- 
dustrial plants. No one system of con- 
trol is advocated, since none seems to 
fit all plants, but there has been an ef- 
fort to resolve the problems into neces- 
sary functions and to study the latter 
and their inter-relation. 

The book aims to deal with a maxi- 
mum production of goods with minimum 
confusion and expense and may well 
serve as a reference for those interested 
in such an objective. As the book concerns 
itself broadly with all industry, it ap- 
plies to the aircraft industry only as it 
does to industry in general. To the 
praetieal industrial engineer such chap- 
ters as the following appear likely to 
be of greatest interest: Product Analy- 
sis. Planning and Routing Production ; 
Estimating Production Requirements 
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and Costs: Centralized Control of Pro- 
duction; Tile 1‘ r of Planning Records 
for Certain Costs; Measures of Factory 
Performance. Each chapter is followed 
by a bibliography which should be lielp- 

bensive study of the subject than the 
book itself affords. 

THE AIRCRAFT YEARBOOK FOR 1942, 
edited by Howard Mingos. Published by the 
Aeronautical Chamber ol Commerce, Washing - 
ton, D. C.. 690 pages, illustrated. $5.00. 

The necessity tor dominant airpower 
and how American aviation is achieving 
it form the keynote for the g4th annual 
edition — the largest yet — of what has 
become the standard reference work on 
the nation's aircraft industry. Editor 
Mingos maintains the high standards 
established in previous editions through 
the eleven chapters, bulwarked by nearly 
400 illustrations. The new yearbook 
Corel’s the war in the Americas: United 
States airpower to determine victory; 
both the Army and Navy Air Forces; 
training and education; civil flying, 
both government and private; transport 
activities: airports and airways; the 
manufacturing industry and miscella- 
neous activities. 

AIRCRAFT INSPECTION, by Ernest E. Wiss- 
man. Published by Whittlesy House, New York. 
258 pages, illustrated. % 3.00 . 

A complete, well illustrated book de- 
signed to assist in standardization of 
quality and safety of aircraft by giving 
practical, authoritative information on 
factory inspection methods. 

Purposely general in nature to avoid 
any thought of changing existing prin- 
ciples established by manufacturers, it 
covers all steps of inspection routine 
from fabrication and subassembly 
through pre-flight and delivery inspec- 
tion of the completed plane. 

GAGES AND THEIR USE IN INSPECTION. 
by Fred H. Colvin. Published by McGraw-Hill 
Book Co.. Inc., New York. 1 54 pages, Ulus- 

A fundamental study of vital equip- 
ment for precision manufacturing, it 
explains how gages are constructed as 
well as used and clarities many terms 
and questions which commonly cause 
misunderstanding in confusion in shops. 
Also covered are: measuring instru- 
ments commonly used; guge types; tol- 
erances and gage wear : gage blocks and 
dial gages; reed and air gages; threads 
and thread gages; special types; inter- 
changeable manufacturing and inspec- 
tion; salvaging and selective assembly 
and binds of fit. 


THE TRUCK-MAN 

built by Yard-Man, Inc., 
Jackson, Mich., is shown 
here carrying a 2200-lb. 
load of motors. The trac- 
tion required for speedy 
operation and easy ma- 
neuverability, and the 
cushioning necessary for 
the gasoline motor are 
provided by two 14-inch, 
6-ply General Jumbo Jr. 
Industrial Pneumatics. 



GENERAL TIRES SPEED UP 

Factory Jhmsportation, Jbo 


H ELPING to speed the transfer of materials and parts— 
heavy loads . . . delicate equipment ... all types of products 
—General Jumbo Jr. industrial pneumatic tires are fighting on 
America’s Factory Front, as well as on many types of equipment 
employed directly by our armed forces. 

The soft, cushioning effect of this pioneer industrial tire-tube- 
wheel combination protects factory 
floors, the load, and the truck itself 
against damage from jarring. Ex- 
clusive wide rim provides extra 
stability. The tire will not pick up 
chips, filings, etc. from floors. Tire 
life is far greater. Traction is better 
—it is practically impossible to spin 
Jumbo Jrs. 

For further information, write, 



THE GENERAL TIRE & RUBBER COMPANY 
AKRON, OHIO 


GENERAL ™ 80 

INDUSTRIAL BALLOON TIRES 






TITAL mechanisms in modem military planes for take-off, flying, 
f fighting and landing depend upon hose for the flow of the 
forces of power. Every assembly must withstand the toughest 
front line demands— failure of the hose may mean failure 
of the plane. 

Weatherhead High, Medium, and Low Pressure Flexible 
Hydraulic Hose Assemblies are used on every type of 
military and commercial plane. They serve stead- 
fastly under heat, cold, strain, vibration, and 
varying pulsations of pressure. Weatherhead 
high-quality, large-scale production is your 
assurance of the highest standard in "arteries 
for air armadas." 

Other Weatherhead airplane parts in- 
clude Dural Tube and Pipe Fittings; 

Vacuum Selector and Check Valves; 

Hydraulic Check Valves; and Hy- 
draulic Actuating Cylinders. All 
are manufactured to Air Corps, 

Navy, or "AN" specifications. 

THE WEATHERHEAD CO. 


America At War 

( Continued from page 80) 


an average bomb load of just less than 
two tons per plane. On that basis, 3,000 
airplanes could drop 5,500 tons of 

Whether these tacts, released by the 
British Press Service, are intended to 

planes, you eun speculate for yourself, 
it is interesting to note that when an 
air force is not strongly opposed, as 
RAF is not now strongly opposed oyer 
Europe, it can worry less about having 
too many eggs in one big-plane basket. 

To whatever boom the English can 
let fall from the air on Europe, the 
United States will soon add a substan- 
tial force. Air Chief (Jen. H. H. Arnold 
was in England talking business; Sup- 
ply Chief Gen. Brehon Somervell was 
there, and Gen. George Marshall, Chief 
of Staff, told the West Point graduating 
class the other day that “American 
troops ore landing in England and they 
will land in France.” 

As this communique has said before, 
you may yet witness the proof whether, 
given enough airplanes, an air force 
can totally reduce a city, rendering it 
untenable and useless in a war effort. 
No one knows how near the Germans 
came to doing just that to London and 
Plymouth and Coventry — apparently 

On the other side of the world, the 
Chinese say they have constructed air 
bases within bombing range of Japan, 
and they are not asking the United 
States to do the bombing for them ; they 
say they want the planes and they will 
roll their own. No doubt though, the 
United States and several other coun- 
tries will be glad to take a ride eastward 
from China’s bases when the time 

There is no official word at all on the 
prospect of bombing bases in Russia. 
The Soviet probably would not give 
away bases just to have Japan climb 
on tier back. The experts say that when 
Russia gives bases on the Pacific, it 
will be in return for the opening of a 
united front in Europe, to pull some of 
Hitler’s hosts off the Russian battle line. 

All in all, the Japanese are giving a 
good account of themselves, on land, 
sea and air. Their airplanes arc not as 
good as British and American planes, 
but they’re good enough, and their 
pilots work hard at getting the most out 
of them. The Zero lighter turns out to 
be quite hot stuff, in performance. It 
makes up to 400 mpli. because it's light 
and sleazy, but it is no match in strength 
for its English and American counter- 
parts which can fly just as fast. Inci- 
dentally, the Zero looks very much like 



Elastic Stop Nuts. These self-locking self-gripping 
fastenings have proved, through fifteen years of reliable 
service on aircraft, that they remain fight under all combi- 
nations of vibration, stress, shock, exposure to weather, and 
prolonged heavy duty. They are used today on every military 
and transport airplane built in the Western Hemisphere. 
There are more Elastic Stop Nuts on America's airplanes, tanks, 
and other war equipment, than all other lock nuts combined. 

E lastic stop nuts may be the solution to your fastening 
problems. Sample nuts, for testing, will be furnished 
without cost or obligation. 

» Write for interesting folder explaining the Elastic Stop self -locking principle. 
ELASTIC STOP NUT CORPORATION • 2320 VAUXHALL ROAD • UNION, NEW JERSEY 
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j, The Lexington estab- 

raised it since/ More than one-half the 
total number of rooms in the entire 

$4 . . . all outside with combination tub 
and shower, circulating ice-water, full- 
length mirror and four-station radio. 
Double rooms from $5.50; suites from 
$12 ... at "New York's Friendly Hotel." 


jron 

LEXINGTON WE.. AT 48" ST." O. C. 


Fast and Accurate Formed 
Cutter Grinding with the 

BARNES Precision Cutter Grinder 



General Machinery Corp. 

JOHN P. TIERNEY, President 
140 Federal St. Boston, Mass. 


the famed Nazi Rocke-VTulf FW 190H. 

The Zero was the only plane able to 
come up with the B-25’s used by Doo- 
little in his raid on Japan. And you 
should know that this raid is liable to be 
repeated at any time — that is, it can lie, 
until such time as the Japanese find 
out where it came from. They would 
have little more defense against another 
than they lmd against the first. 

It was nice, dishing that bombing to 
Japan, but Under Secretary of War 
Patterson says Japan almost certainly 
will try to dish it back at us. The shame 
of losing face in the Orient hardly per- 
mits them to do otherwise. 

Cargo Outlook 

One more point on Doolittle’s raid: 
some people have amused themselves by 
dividing 79 — the number of men deco- 
rated — by five, the number of men in a 
B-25 crew, and getting a total of 16 
planes in the attack. Anybody who can 
work short division can do it — but he 
still won’t know whether ail the men 
were decorated, or whether the ships 
carried full crews. 

If the little sons of heaven feel em- 
barrassed about the attack, they also 
may be feeling very sorry indeed about 
their five new 40,000-ton battleships. 
Japan and England, both strong sea 
powers, have had the pain of demon- 
strating their own weakness by sinking 
other people’s battleships with air- 

Here at home, we arc working on air 
cargo in a way that grips the imagina- 
tion. We haven’t enough surface ships 
to haul our own oil, let alone our Lend- 
Lease war supplies going abroad. The 
submarines keep knocking down our 
tonnage by the clock, and the remedy 
is slow coming. Meanwhile, imaginative 
people in and out of the services keep 
arguing that a biggish cargo plane can 
make so many more trips from A to B 
than a surface ship can make that in the 
end the airplane will have delivered the 
most stuff. It doesn't sound right, be- 
cause an airplane is little and flimsy and 
nervous. Some of the more settled boys 
have difficulty adding it up. Just the 
same, a rather amazing number of 
cargo planes, in existing designs, have 
been ordered by the Army, and prac- 
tically all of the big manufacturers are 
designing whoppers. Glenn Martin has 
announced his big six-engine plane, and 
it is shown in this issue on page 93. But 
these two giants arc scheduled for post- 
war development. 

What may come of this air cargo 
idea is anybody's guess. The Army is 
already moving surprisingly big volumes 
of stuff by air, and officers say they are 
amazed at what has been done in China 

Back in our first paragraph we said 
the Axis’ defeat can now be visualized. 


Churchill said not long ago that we can 
now sec over the ridge for the first time. 
Always before, the Germans and Japs 
had won, at every turn of the cards. 
Now it's different. They have been 
stopped, and their murder of many 
hostages is a symptom of their fright. 
But everywhere we are warned not to 
turn our back on this wounded beast 
for an instant. It might fight on and on 

Incidental intelligence: Berlin says 
Blohiu and Voss is building a plane with 
its motor and steering gear on the left 
wing and a nacelle for a crew of three 
on the right. It sounds a bit groggy but 
the Germans say it works, for “special 
purposes,” on the Russian front 

Army and Nary say they arc going in 
for gliders and glider training in a big 
way. Not long ago they both testified 
against extensive, motorlcss flight, so 
what’s up we don’t know. 

Comdr. Edward Binning, in a Cata- 
lina boat, destroved an Axis submarine 
with bombs and armor-piercing gunfire. 
It would be interesting to know which 
did the job. 

Undersecretary of War Patterson 
says that the President’s goal of 60,0110 
planes in 1942 will be exceeded by a 
good margin. If so, the achievement 
will be greater than appeal's at first 
thought, for we have shifted far more 
into heavy bombers since the President 
set up the objective. 

Water-Based Airplanes 

( Continued from page 93) 


On smooth land, even as compared with 
smooth water, nobody had to bother 
with such factors as flotation, water- 
tightness, spray and porpoising; so 
when the point was reached where the 
waterplaiie would have to be a dif- 
ferent animal on the surface in order 
to give the same results in flight (just 
as the two engine types referred to are 
quite different animals although they 

plane — quite excusably — was given the 
right ot way m development. There- 
after everything has been thrown the 
way of the landplane, until most people 
have quite lost sight of the fact that the 
majority of modern landplancs could 
not fly at all if they had to use the land- 
ing fields of ten or even five years ago 
as we should already have learned from 
Norway, Crete, Malaya and the East 
Indies. The best that has since been 
done for the waterplane is to mount a 
landpf ne on a pair of heavy high-drag 
floats or to mount a landplane super- 
structure high above a hull bottom 
which has remained essentially un- 
changed for some 30 years, the principal 
(Tarn to page 291) 
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Dear Pop 



Even an old Rainbow Divisioner like 
you would pop your eyes at the army 
we're putting together this time. 
Let me tell you, they're doing 
everything to make up just about 

t bunch of fighting galoots 


And that goes for what they do for 
us off duty, too! Take this new club- 
house we got just outside of camp. 
It's got radios, dance floors, nice 
soft chairs and everything. And, 
Pop, you can get something to eat 
— ’t cost you a month's pay I 


Now, th< 

The US0 is. And most o 

camps got US0 clubs to., 

you and a lot of other folks dug 
down and gave the money t “ 
last year. 

But , Pop , you know what ’ s happened 
since then. Guys’ve been streaming 
into uniform. Last year there was 
less than 2 million of us. This 
rear there'll be 4 million. And the 
JS0 needs a lot more dough to serve 
that many men — around 32,000,000 

Now, Pop, I know you upped with what 
you could last time. But it would 
sure be swell if you could dig i 
the old sock again. Maybe you could 
get some of the other folks in the 
neighborhood steamed up, too. 


folks are backing them up. And, 
Pod. an old soldier like you knows 

. a mighty nice feeling for a 

fellow to have. See what you can 
do, huh. Pop? a 


IIS SPACE CONTRIBUTED BY 
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“185,000 FIGHTING 
PLANES ... by the 
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AIR AND HYDRAULIC EQUIPMENT 

9i JlelfUtuj. i4itUtia4iiff&P>io<yiam 

Planes . . . planes . . . planes . . . and still more planes. More 
than anyone thought it possible to build in such a short time. 
This “miracle” job is being accomplished by mass-production 
methods. Methods unheard of a short time back. “LOGAN” 
Air and Hydraulic Devices, Chucks, Cylinders, Valves, Presses 
and Accessories are helping to make many of these production 
methods possible . . . helping to speed up work all along the 
line. Throughout the aviation industry “LOGAN" Equipment 
is playing a vital part in obtaining the- ultimate production 
goal. Let “LOGAN” Representatives and “LOGAN” En- 
gineers make recommendations on your production problems. 

LOGANSPORT MACHINE, INCORPORATED 


921 PAYSON ROAD 


LOGANSPORT, INDIANA 
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reason for the height being to keep the 
landplane propeller arrangement out of 
the water. Immense development has 
been put into retractable landing gears 
but, since retracting floats arc imprac- 
ticable, nobody seems to have even 
thought about retractable flotation. 

Another reason for lack of water- 
plane development is, in fact, the state 
of affairs which has led to the modem 
flying boat. In earlier days the water- 
plane was always expected, and in most 
cases was able, to look after itself. 
Journeys into the unknown were nearly 
always by waterplane; for landplanes 
one had to be sure of some adequately 
prepared surface — and the more recent 
the landplanc the more the preparation 
required. Ornduullv the waterplane was 
expected to get down in worse and worse 
places, finally working up to the open 
sea and the flying boat. If landplanes 
had been equally expected to get down 
and up in equally unprepared spots, the 
modern landplaue would not even have 
anything like the performance the fly- 
ing boat has today. Instead it was 
allowed to confine itself to ever-lengthen- 
ing strips of smooth concrete, without 
which it cannot operate. Yet the type 
of airplane so confined is the only type 
which has undergone extensive develop- 

Destroy or capture its concrete strips 
and the landplanc is knocked out. Yet, 
for some strange reason, nobody seems 
willing to consider starting waterplane 
development from a smooth water basis. 
As soon as one mentions a waterplane 
fighter one gets the comment: "Yes, 
but you will never be able to get that 
off a rough sea.” Sobodv complains 
that a P-40 cannot take off a boulder- 
strewn field. 

There are three principal replies to 
that comment, but we have become so 
landplanc-minded that few people can 
be found to listen to them. They are: 
(1) There arc immense areas where even 
a smooth-water design can take-off, 
especially in the present war zones, and 
additionally, such a plane could almost 
always find and get down safely in far 
rougher water than it could take-off 
from, (2) improvements in landplanes 
are obviously requiring more and more 
elaborate surface preparations, im- 
provements in waterplanes are likely to 
make them still more adaptable to 
varied surface conditions, (3) increase 
in landplanc size may soon run into 
strict limitations which will he imposed 
by the great surface preparations re- 
quired — expensive in peacetime but 
hopelessly vulnerable in wartime. With 
the waterplane, increase in size de- 
creases its dependence on smooth sur- 
faces. The point here is that the de- 
velopment of the waterplane has never 
been conceded anything like the same 
surface assistance that the landplane 


has had; in other worms, it has never 
been allowed to start from the begin- 
ning. 

Again the waterplane has always 
been subjected to advance and plausible 
disparagements of its possibilities which 
have gravely discouraged study of their 
actual value. Many of these disparage- 
ments have been based on actual facts, 
because I think that in any case the 
waterplane is a more difficult type to 
develop. The error lies in concluding 
from those facts that it must be a less 
efficient type. It is never possible to 
meet these criticisms point by point, 
only the whole and final result can meet 
them. To illustrate this one may return 


to our liquid cooled engine analogy: 
One is told that it must have a much 
longer and hence much heavier crank- 
shaft, it must have a heavy radiator, and 
must carry gallons of coolant liquid 
with pumps, pipes and plumbing, so it 
cannot possibly compete with the air- 
cooled radial. All perfectly correct — 
except for the conclusion. 

The fact that the landplane has been 
given all this preference in development 
is a quite natural state of affairs. Ex- 
cept for a few special purposes, and 
under conditions where land bases were 
hard to find, the waterplane filled a less 
extensive need than the landplane. It 
is my contention that present war con- 
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cut and milled — Over 300 styles 
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ditions have changed the whole outlook 
in this respect, tint! we have arrived tit 
the point where we must regard the 
waterplane not as an inevitably ineffi- 
cient type of airplane hut merely as a 
comparatively undeveloped one. When 
we come to the technical features of 
these notes, we shall sec that the land- 
plane is by no means the natural and 
inevitable development of the airplane; 
it has just happened that way. 

Some of the war necessity for ade- 
quate watcrplanes are obvious, apart 
from those already referred to in the 
foregoing remarks. It must be noted, 
however, that if the waterplane con- 
tinues to have inferior performance it 
will be severely limited in usefulness 
because its operations must inevitably 
bring it into eontlict, from time to time, 
with the enemy's landplanes and it must 
be able to meet them on equal terms. 

There is, however, one aspect of the 
future of wnterplancs of which the out- 
lines are a little dim at the moment but 
which, as it gets clearer, indicates the 
immense practical probability, not the 
dreamer’s vision, that one class of craft 
will be needed for the command of both 
air and sea: the air “battleship” with 
its attendant “destroyers” and “cruisers.” 
That such craft shall be based ex- 
clusively on land is inconceivable; it 
may even he almost impossible. Let us 
examine a few facts. 

For 20 years it has been argued as to 
whether an airplane could sink a battle- 
ship. There was, in fact, never any 
argument about it, for even if today's 
airplane couldn't sink a battleship, then 
there was bound to come some day when 
larger air bombs, dropped with more 
accuracy from airplanes with more 
speed and more range could sink a bat- 
tleship. Today we know beyond argu- 
ment that a battleship can survive in 
the presence of airplanes only if the 
aim of the latter is sufficiently inaccu- 
rate or if the bomber is shot down by 
defending airplanes before it can aim. 
What the battleship can do to defend 
itself is already almost negligible. 

Water Base Is the Answer 

But what is going to happen in the 
day, now not far distant, when the bomb 
remains under control after it is 
dropped — and not necessarily under the 
control of the bomber which dropped it? 
What surface ship is going to be able to 
survive the almost complete certainty of 
a direct hit ? And where arc the defend- 
ing fighters to come from unless the 
ship sticks dose by its own shores? For 
the aircraft carrier, with its landplanes, 
is not going to have much hope cither. 

Today it is admitted that aircraft can- 
not capture or hold a land objective. 
Why this is “admitted” I don’t know. 
They took Crete. Admittedly the de- 
fenses of Crete were primitive, but so 


also were the means and methods of 
aerial attack. It is probable that the 
dropped bomb will be more accurate and 
far more devastating than artillery. 

Only the surface of the water offers a 
reliable base from which such huge air- 
warships of the future will be able to 
operate and, in some cases, they will 
perhaps cooperate with under-water 
craft for some degree of supply. At any 
rate, since no surface vessel will have 
much chance to survive, the war will 
move above and below the water. 

At the very least the probabilities are 
that the water-based airplane must re- 
ceive a degree of attention such as it has 
rarely or never had before, and vastly 
increased support must be given to its 
development. 


Altschul 

(foul hined from page 2-18) 


are constantly assuming increased Army 
cargo work and other military opera- 
tions of various kinds. As this trend 
continues, it is likely that the airlines 
may be operating more planes, under 
contract than it had in all of its pre- 
war commercial service. On the whole 
such operations should prove profitable 
and more than compensate for the loss 

The airlines arc also favorably situ- 
ated on the tax question. They are not 
subject to any excess profits taxes but 
under the pending measure, are faced 
with only a top tax of 40 percent cover- 
ing income and surtax rates. 

Then there is the over-glamourous 
future of the airlines which receives new 
impetus almost daily in current mili- 
tary developments. The “romance” 
attributed to a growing industry by the 
investing public is always difficult to 
evaluate. Past history however, shows 
that the outlook for a growth group has 
been reflected far in advance of the 
actual realization of successful accom- 
plishment. For example, aircraft issues 
sold about twice present levels in 11137 
and 1938 when the sales of the entire 
industry were only about one-fourth 
that of the current billings of one com- 
pany such as United Aircraft. Similarly, 
the distilling shares were materially 
higher in 1933 than later when repeal 
was rapidly becoming an old memory. 

The stock market is constantly at- 
tempting to discount the future rather 
than to reflect the present. This attempt 
to visualize the nature of our post-war 
economy may impart dynamic qualities 
to airline securities. 

The danger is always present that ex- 
cess speculation may be conducive to 
false conceptions and values for an in- 
dustry that will have need of a strong, 
constructive financial policy as a basis 
for sound and continued growth. 
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I NSOFAR as a material unit, such as a forging, 
can expedite the production of war implements, 
T & W Forgings are hastening, in a slightly greater 
degree, the assembly of aircraft, tanks, armored cars, 
trucks, anti-aircraft guns, naval equipment and a 
wide variety of fighting armaments. 

From T & W Forgings you may obtain the utmost of 
every advantage that a forging offers, and find a 
way to produce more armaments at a faster rate. 
Specifically, T & W Forgings offer these advantages 
They conserve critical materials because 
they are forged to close tolerances. 
They reduce lime required tor machin- 
ing and finishing because there is less 
excess metal to remove. 



Each T 8c W Forging ca 
at a faster rate and a 
T 8c W Forgings decrease scrap because they 
are unusually tree of concealed detects. 

Fewer rejects out oi any lot ot T 8cW Forgings con- 
serve metal— avoid waste ot production facilities. 
Forgings for armaments now engage all of the engi- 
neering and production facilities of the T & W organi- 
zation. Nothing is allowed to limit the attainment of 
the utmost production in the shortest possible period 
of lime. T & W Engineers are continually striving to 
discover ways and means for stepping up the produc- 
tion of forgings and the maintenance of quality 
standards that reduce inspection time. Ask a T & W 
Forging Engineer about these methods. 
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WITH A CANNON 


PUNCH 



Wlien Bell Aircraft per- 
fected the Army P-39 Aira- 
cohra it gave to airmen a 
single-engined fighter with 
a deadly fire power. 


Enemy airmen have suf- 
fered the devastating con- 
sequences of Airacobra de- 
sign. Engine placement be- 
hind the cockpit gives Aira- 
cobra pilots the edge in vi- 
sion and maneuverability. 


In test flights, for the safe 
lubrication of the Airaco- 
bra's 1130 h. p. Allison en- 
gines, Bell Aircraft Corpo- 
ration relies on Sinclair 
Pennsylvania Motor Oil. 


For further information 
about Sinclair Pennsyl- 
vania and other Sinclair 
aircraft engine oils write 
Sinclair Refining Company, 
630 Fifth Avenue, New 
York, N. Y. 




OILS 


SINCLAIR REFINING COMPANY (Inc.) 

540 West Cermak Road 10 Wesi 51st Street Riaito Biog. # 573 West Peachtree Street _ Fair Buiiding 

Chicago New York City Kansas City * Atlanta Ft. Worth 


AVIATION. July, 


RAF Aircraft Training 

( Continued from j luge 05) 


tiative is taken, the manpower problem 
will become increasingly difficult in the 
United States as it has here, especially 
in such a specialized branch of indus- 
try as aircraft engineering. Despite 
personnel problems at home, United 
States firms should, if at all possible, 
extend their servicing arrangements 
here, and one man to act as liaison to 
RAF squadrons in maintaining his com- 
pany's products at high pitch is well 
worthwhile. The RAF greatly appre- 
ciate such a gesture while the advertis- 
ing side of 100 percent service and the 
good will it creates is an important fac- 
tor which United States firms in peace- 
time have always kept before them. 

In teaching United States technique 
to British personnel the RAF and Min- 
istry of Aircraft Production have spared 
no effort to clarify verbal instruction 
with working models and accurate per- 
spective drawings of more intricate as- 
semblies and mechanisms. 

In the school section of this depot 
there are large panels showing the work- 
ings of electric and hydraulic landing 
gear retracting mechanism and flap 
operation, with sectioned rams and 
valves, etc., so that even a dumbbell 
engineer can figure out their means of 
functioning. 

The Bendix-Stromherg injection car- 
buretor differs a whole lot from British 
carhuration ideas, and there is a special 
section dealing with this complicated 
component. Incidentally, the RAF have 
many jokes about the injection carbu- 
retor because of its many external gad- 
gets, but, nevertheless, it is generally 
appraised for doing a great job. 

Both Curtiss-Wriglit and Hamilton 
Standard propellers are explained in 
minute detail by expert instructors and 
there are full-scale working models 
built in mock-up frames alongside of 
which are sectioned hubs and sectioned 
components of the control mechanism. 
The whole job is so beautifully set out 
and the drawings so carefully and clev- 
erly carried out that even the auto-ser- 
vice hand, who has spent his time pull- 
ing Buick motors apart, can very soon 
understand the intricacies of these pro- 
pellers. 

The motor training section is a mar- 
vel of efficiency and perfect layout. The 
three American motor types Tl’asp, Cy- 
clone and Allison arc all segregated and 
the various parts laid out in subassem- 
blies, some of which again are sectioned. 
There are special demonstration exhib- 
its of crankshaft and connecting rod 
assemblies, supercharger drive and 
clutch gearing, reduction gears, while 
special attention is given to cylinder 
and valve gearing in order to show the 



f C. A. N0RGREN CO. 220 SANTA FE DRIVE DENVER, COLO. ^ 


Battle Stations 

Air cylinders, air chucks, air tools and other me- 
chanisms driven by air are making today’s munitions 
production miracles possible. And there you’ll find 
Norgren Lubrication— winning every battle against 
wear, corrosion, delays and break-downs. 

NORGREN ( uhrOfo r&oL UNITS 

1— Filter the air; 2 — Regulate pressures; 3 — Create 
a fog of oil in the air stream which lubricates every 
working part against wear in use and against corro- 
sion when idle. Automatic: work only when the tool 
works. Fool-proof: require no attention from operator. 

IDEAL APPLICATIONS include uk with air cylinders, 
air chucks, air cools, high speed bearing assemblies, 
and all types of air actuated mechanisms. Easily 
installed on air lines of any machine. 

OVER 70,000 IN DAILY USE 


AVIATION. July. 1942 


295 



pressure lubrication system of the valve 
mechanism — a feature not found on 
British radials. 

There are also sections and models of 
the forward mounted gear-box and ex- 
tension shaft used in the Airacobrn, 
while there are special examples to show 
the unusual accessory drive on the 
Allison V. 1710. 

Another exclusive for the moment — 
American specialty, the exhaust-driven 
turbo-charger, used on the Fortress and 
Lightning, is shown in sections, so that 
you can immediately sec the superline 


craftsmanship employed in its construc- 

Trainecs arc encouraged to visit fre- 
quently the large well-planned repair 
shops, so they can see what happens to 
motors, airplanes and components re- 
turned from service flying. Thus, after 
a few weeks of excessive training gain- 
ing first-hand experience of the various 
products, when turned over* to the squad- 
ron they are familiar with any inher- 
ent troubles and know how to put a 
stop to many would-be difficulties be- 
fore they actually arise. 



CHERRY BUI1D RIVETS 


Every plane built has 
own hard-to-get- 
at spots for the riv- 
eter. Some can be 
worked on from one side only, 
with no possible chance to use a 
bucking bar. 

Cherry Blind Rivets are made 
of aluminum alloy and are de- 
signed for this very purpose. 
They are highly efficient— have 
positive mechanical action— and 


do the job quickly and easily. 

Closing tanks, putting down 
floors, fastening inside skin on 
corrugated sections, applying 
closing plates to the underside 
of wings, and scores of other 
difficult or impossible iobs for 
conventional rivets are easy and 
fast with Cherry Blind Rivets. 
Complete information on Cherry 
Rivets and their application will 
be furnished on request. 


From loll lo right , tho hollow typo with bre 




MANUFACTURED UNDER U. S. PATENT NO. 2,183,543 


P A N Y 


LOS ANGELES, CALIFORNIA 


High United States Army Air Corps 
and Navy officers visiting this country 
will do well to take a look at this train- 
ing establishment — not that their prob- 
lems back home arc similar to those 
here, but a whole lot nbout training per- 
sonnel can most surely be learned. 

U. S. Aircraft at War 

Since the last writing most of the 
Fortresses have left this country and 
for a short while they were being used 
on operations in Libya. The RAF have 
been a little disappointed in the For- 
tress as a considerable amount of trouble 
has been experienced with it, maybe 
due to many modifications too hastily 
carried out. This ship was unsuitable 
for service in Europe, due to its com- 
paratively light armament, and when 
in Libya, I heard that it was experi- 
encing trouble from operating in desert 
sand conditions. There are most excel- 
lent reports here about the new For- 
tress which will no doubt be used to 
drop heavy bombs in the European zone, 
when sufficient numbers of these planes 
are available. 

The Douglas Boston has been modi- 
fied and developed as a result of opera- 
tional experience, and suggestions from 
RAF and Douglas engineers. Increases 
to armament have improved its strik- 
ing power, while other improvements 
have boosted the performance, making 
it the fastest and most maneuverable 
machine in the category. Improvements 
will still continue to be made, and in 
the coming offensive it looks like the 
Boston will achieve a degree of fame 
similar to the Hudson. 

Many engineers and fighter pilots 
here criticized the Airacobra when the 
first details of its design and const ruc- 
tion were published. Pilots figured 
that the motor being behind them would 
cause instability and lack of maneuver- 

like the idea of not having the protec- 
tion of the motor in front of them. I 
have spoken to several men who have 
flown this aircraft, and all of them 
speak very highly of it, while Fighter 
t-'onnnand give it the most excellent 

N'o details have been released about 
the Mustang, but it is rumored that it 
is as hard-hitting as the four cannon 
Hurricane, at the same time possessing 
comparable performance. I have seen 
the Mustang fly, and its remarkable vc- 
scmhlance, at certain angles, to the Mcs- 
serschmitt 109 will give observers and 
spotters plenty of worry. 

The RAF are very keen to get hold 
of information regarding the behavior, 

of the Martin B-20— Marauder, airplane 
chief engineers are also very interested 
in this, on account of its advanced de- 


296 


AVIATION, July, 



One lone Jap on the Carrier intent, to crash decks aft — or fore. 
But our lad in the fighter wasted no time with this blighter. 

Now Moto doesn't live here any more. 


the CPTP * 
news to the As 


The Aeronca Aircraft Corporation pledges 
its entire resources of equipment and expert - 
ence to produce only the finest in material 
and manufacture for the men who are privi. 
leged to fly for their country, w * * 

The — Aeronca Victory Awards — presented 
lo employees for shill that develops better 

are our dedication of an "all out" pledge to 
win the tear in the shortest space of time. 


ERONCA- 


ODE TO MR. MOTO! 

Six Mitsubishi — with bombs all set to slide — 

HHr The sailor gave his guns a squirt — and there were only five. 

Five Jap bombers thirsting still for gore. 

Our N. A. blipped another burst, and now — there's only four. 

Four grim and deadly Nipponese droned o'er the Eastern Sea, 

But one more crossed the "ring sight”, — then there were only three. 
Three gangsters still destruction bent, to wipe out ship and ci 
W Navy guns chattered a few times more — Banzai! — there's only tv 

And what's two Japs to a guy like that who's just grabbed his spot in the si 
I So he poured on the coal with these Nips for his goal — Hell, shipmates — 




These machines hove reduced to 
minutes hundreds of jolts which 
ordinarily required hours. They 
average 70% time saving on in- 
shlc and outside cuts on tools, 

filing and polishing. Standard 
Model M-24 has full 24" throat 
capacity. 

BIG BERTHA DI-SAWS 

inches to 48 inches, anti even 
larger if desired, make the ad* 


VARIABLE SPEED 
BAND SAWS 

Particularly advantageous for foundry use, 

to handle castings of practically any size. 

Write for Variable Speed Metal Cutting 
Band Saw Bulletin 


Write for DI-SAW BuUelin 


★ ★ ★ 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICHIGAN 
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Maintenance At United 

( Continued from page 235) 


are approved for return to service. 

As the Cheyenne base now is operat- 
ing, a 725-hr. overhaul requires about 
48 hr.; a major overhaul, about live 
days. Bui speed, important ns it is 
these days, is not the paramount consid- 
eration when it comes to airline main- 
tenance. In the rush of wartime opera- 
tions, as in the more normal pace of 
peacetime, nothing is overlooked or left 
undone when it comes to the exacting 
job of keeping planes in top-notch con- 
dition for schedules. Just as workers 
in aircraft plants are the men behind 
the men behind the guns over ninny dis- 
tant fronts, so are the skilled mechanics 
and technicians of airline maintenance 
bases the men behind the men who arc 
proving so essential in transporting 
wartime traffic on precious time-saving 
flights. Meticulous as ever, they are 
doing their job well. 

Hitler's Latest Weapon 

(CouUntted from page 243) 


There are two principal models of 
German torpedo carrying seaplanes, the 
He 115, made at the Heinkle factories 
near linstock and the Ha 140, made 
by Blohm & Voss at Hamburg. The 
two planes are roughly similar, both two 
engine jobs of all metal construction, 
with a top speed of around 200 mph. 
They each carry one torpedo slung 
under the fuselage. In addition a num- 
ber of German land planes can be con- 
verted to carry torpedoes and some of 
the landplanes carry two torpedoes each. 


The advantage of the seaplanes is that 
they can take off from any convenient 
harbor or bay. In places like north- 
ern Norway building landing fields in 
the rocky mountainous country is a real 
engineering problem, although the Ger- 
mans have built a number with forced 

The probabilities are. then, that we 
shall have a plague of these torpedo 

them wherever we are not able to pro- 
vide lighter protection against them. 


“Aircraft rivets ry MILFORD” 


An Announcement 

Since the first "Clipper" blazed 
headlines in aviation history, 
MILFORD RIVETS have been 
identified with airplane con- 
struction. 



With this record, we would expect the 
Germans to use torpedo planes more 
than they have. The trouble with them 
in the past has been their lack of range. 
The two principal German models are 
only capable of 1,300 to 1,500 mi. round- 
trip. meaning that starting from a Gcr- 

British Isles and get back. Then they 
arc comparatively slow and unwieldy 

Because the British Coastal Command 

daily, because radio locators ami other 
means warn of the approach of planes 
near Great Britain and because prac- 
tically all convoys have lighter or other 
plane protection when they near Great 
Britain, it has been pure suicide for 
torpedo planes to attack convoys near 
England. 

Russian Convoys Vulnerable 

The picture has now changed with the 
necessity of sending big convoys to the 
Russian Arctic ports on Murmansk and 
Archangel. Nazi torpedo carrying sea- 
planes can wait in the hays and fjords 
of northern Norway and attack these 
convoys ns they go by. We have no 
place near Northern Norway where we 
can base lighter planes to protect the 
convoys. The only effective protection 
will be fighters based on small aircraft 
carriers, converted from cargo ships. 
It is probable that the cargo ships we 
are now converting to carriers will lie 
used for this purpose. 


Rapid as has been the develop- 
ment of this young giant in- 
dustry, Milford research and 
production capacity have kept 
pace, until today we can an- 
nounce — 


A PRECISION PRODUCT oi highest 
quality throughout made possible by 
complete control within our own plant 
ol all manufacturing processes, includ- 
ing heading, heat treating, anodizing 


MASS PRODUCTION A plant newly 
equipped tor quantity output with auto- 

enced man power, backed by knowl- 
edge and familiarity with airplane re- 


AWAITING YOUR ORDERS We are 
equipped to till large quantity orders 





Post Road, Milford, Connecticut 
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Adapting Labor 

( Continued from page 137) 


The method of compensation is very 
important, Even-one starts at the bot- 
tom and gets a flat rate for 30 days. 
Without the added incentive of upgrad- 
ing rates are increased at intervals of 
three months until at the end of a year 
the employee is getting 40 percent more 
than at the start. In the meantime if 
the operator shows superior capability 


the system provides for increases on a 
special merit basis. Whenever possible 
male employees are put on a piece rate 
basis so that they can capitalize their 
increase in skill. To make this system 
fair no cuts in rates are made nnless the 
entire tooling and process on the part 
is changed. 

Upgrading is encouraged, particularly 
for the men who show interest, applica- 
tion, responsiveness and ability to study. 
For these men there is offered an out- 

for 13 weeks. Great Lake College, a 


local institution, directed by Clayton G. 
Ettinger, Pli.D., its president, has care- 
fully studied the machines and opera- 
tions which are used in this plant, set 
up courses of instruction to suit the 
needs of the employees who want to in- 
crease their knowledge. Half of the 
tuition is paid by the company, the rest 
by the pupil. This has been found to 
give the best results. Twelve courses 
are now being taught twice a day, one 
in the day ami the other in the evening 
so that both the night and day shifts 
may be accommodated. The subjects 
taught are: shop mathematics, shop 
theory, blueprint reading, metallurgy, 
foreman training, engineering prin- 
ciples, lime and motion study, and tool 
and jig design. 

Not only is the Woodworth plan a 
practical answer to the immediate prob- 
lem of obtaining skilled labor, but it is a 
sensible approach to the vital objective 
of satisfactory and productive manage- 
ment-labor relations. 


Electro-Etching 

(Continued from page 145) 


was used. The results obtained are 
more uniformly dependable, and there is 
the added necessity that the developer 
bo absolutely free from water. The 
presence of any water at this stage 
would he disastrous to the image as will 
be explained a little later. 

After complete development — about 
2 or 3 min. — the surplus developer is 
removed with a rubber squeegee. The 
plate is then thoroughly Hushed with at 
least two applications of anhydrous al- 
cohol at 200 deg. F. This serves a dual 
purpose: (1) It stops all action of the 
developer and removes its greasy film. 
(2) The plate is inked in the same man- 
ner as the original templet but this time 

nished by any photo-engraver supply 

Applying "Dragon's Blood" 

The plate is now placed in a large 
sink and flushed with cold tap water. 
It is important that the water is cool, ns 
the ink will melt and run at a compara- 
tively low temperature. 

The colloid image which was hardened 
by the light exposure is soluble in water 
and washes away leaving the exact dup- 
licate image of the original templet. 
The fidelity of duplication is sometimes 
amazing. Slight surface scratches in 
the original templet, hardly noticeable 
unless looked for, are picked up by the 
negative, transferred to the sensitized 
plate, and show up after the water rinse. 
These may be eliminated by painting out 
in a later operation. 


building supervisor lor o real es late contractor, and who is now supervisor lor the high pro- 
duction deportment. 


polishing where sensitivity of touch and clarity of perception ore important. 
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for Radial Engine 
i l INTAKE STACKS* 



Even though Summerill 
facilities and production 
are devoted 100 % to the 
war effort, the experience 
and counsel of our staff of 
research engineers are 
available to you for the 
development of special tub- 
ing applications. 


I n writing specifications for aircraft engine intake stacks 
there is no lowering of the industry's usual high stand- 
ards. Requirements call for strong, smooth, thin-wall ducts 
with various combinations of short-radius curves. 

Summerill Tubing specialists have developed an answer to 
this problem. They furnish specially processed low carbon 
steel seamless tubing in sizes of two inch and up, with wall 
thicknesses approximating 1% of the O.D. This tubing is 
supplied to fabricators who accurately bend it to the desired 
shapes on production equipment ... at rates from one to 
two units a minute. In some cases the radius approximates 
the diameter of the tube, yet finished stacks are true and 
round, with no evidence of wrinkling or "orange peel.” 
Another good example for the record of how Summerill 
Tubing is used to solve production problems. 





LL TUBING COMPANY 

L BRIDGEPORT Mosxtg. Co., PA, 
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which the etching process and its equip- 
ment can he put to use to reduce man- 
hours ami simplify operations. Litho- 
graph plates can he made for the print- 
ing department, name plates can be 
etched, and instruction sheets such as jig 
instructions can be etched into metal for 
permanency. However, its principal 
value lies in templet duplication. 

This etching process fulfills the quali- 
fications set forth earlier. It effects a 
material saving in time over the use of 
the vellum templet procedure. The tem- 
plet duplications possess the following 
characteristics: 


1. Exactness of scale. Duplicate tem- 
plets are accurate to within 0.005 in. in 
contour and absolutely accurate with 
respect to surface lines. 

2. Durable image. The etched image 
will withstand even greater abuse than 
the original because lines and steneilings 
can be etched to a greater depth than can 
be accomplished by the use of hand 
scribes and stamping dies. 

3. Elimination of hand cutting. The 
templets are etched completely out leav- 
ing only a slight Imrr which is readily 
removable with file or sunder. The time 
in the etching machine consumes no 



man-hours. Block templets are no longer 
cut and filed by the usual laborious 
method but rather the block templet line 
is scribed on the original layout templet. 

4. The elimination ot highly skilled 
labor. The described etching process can 
lie taught to any one of average mechan- 
ical ability in a very short time. 

5. Low initial equipment cost. A dup- 
licating laboratory can be set-up to 
handle 4x6-ft. plates at a cost not ex- 
ceeding $10,000. 

6. Low operating costs. On a basis of 
group duplication using 4xfi-ft. sheets, 
templets can be produced at a cost of 
less than 20e. per sq. ft., including chem- 
icals, negative materials and labor. 

Tool Standardization 

{Continued from page 152) 


In early days, aircraft manufacturers 
were few and far between, each plant 
being in a different part of the country 
and not in close contact with others. 
Each manufacturer devised the type of 
tooling that would best assemble his 
own particular model of airplane. As 
mass production began to fit into the 
picture, and our new network of com- 
mercial aviation and communications 
was established, production was stepped 
up to such a pace that tooling became 
a vital problem. 

tool manufacturer to keep on file .all 
the prints from each aircraft company, 
and to accept changes in design or speci- 
fications as requested. This meant de- 
lavs in delivery, short production runs 
on tools, duplication in inventory and 
generally uneconomical operations by 
both toolmaker and plane builder. 

A series of conferences with tool de- 
signers was started, including meetings 
attended by representatives of principal 
manufacturers, to decide on standards 
that would be acceptable for the major- 
ity of tools. At. the same time, the 
ideas and current developments of tool 
designers were discussed, so that the 
best features of each tool could be in- 
corporated into a standard line. 

The first line of tools attacked and 
standardised was rivet sets. Formerly 
sets were machined from bar stoek and 
the percentage of breakage from fa- 
tigue and crystallization was very high. 
This breakage was found to be caused 
by grain structure, so a method of forg- 
ing was investigated. After much trial 
and effort, a type of forging was de- 
veloped that allowed the grain structure 
to How and follow each radius. A spe- 
cial type of steel had to be developed 
for these forgings. This development 
proved very satisfactory and practic- 
ally eliminated breakage. 

The next problem was to develop a 
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BLACK & DECKER TOOLS 


are used 


FOR PLANE BUILDING 


Whatever tools you must have — drills, screw drivers, nut 
runners, shears, Sanders, portable grinders (universal or 
high cycle) — they're all ready for you at Black & Decker. 
There are 120 different models. They're all husky for the 
long pull — they have the right feel — they’re powered 
right for the job. Ask your Black & Decker distributor 
to demonstrate the tools in which you are interested. The 
Black & Decker Mfg. Co., 738 Penna. Ave., Towson, Md. 




than any other 

All along the aircraft production line — from motor to 
wing to fuselage to gun mounting— Black & Decker Tools 
do scores of jobs at top speed. More Black & Decker 
Tools are used in more aircraft plants to build more war- 
planes than any other type of portable electric tool! 
That’s because they are speed tools! 


TOOLS 
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A flexible machine that is the last word in simplicity of operation 

HI-SPEED 

HONING and 
LAPPING MACHINE 

for use with any standard make honing head 


HONES CYLINDERS up to 24" in diameter 
. . . with STROKES from 20" to 72". . . 

IDEAL FOR AVIATION PRODUCTION JOBS INVOLVING: 

Aircraft cylinders . . . Connecting rods . . . Supercharger parts . . . 

Bearings and liners . . . Landing gear barrels and linkage, etc. 


AUTOMOTIVE MAINTENANCE MACHINERY CO. 

2100 Commonwealth Avenue, North Chicago, Illinois 
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(ZTCew-Jjewice, to keep your 
tGHlElEiD' Pipe Tools on the job 


FACTORY RECONDITIONING 

of I^DISOilliS' Wrench 

iiiiiDrwiMDB»iJsiMti Jaws and Chaser Dies 

- So0t s**- 0 **^ \to «* 4 \ Big Saving To You, New Parts Guarantee 

l\'“- 

This Service available Only in U. S. 

Here’s What You Get 




Here’s What You Do 


Keep S youc WtLoTools on the job - order today. 

THE RIDGE TOOL CO. ELYRIA,0HI0 


Pipe Wrenches, Cutters, Threaders, Vises 


Work-Saver Tools for America's Big Job in 1942 
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Work Simplification 

(Continued from page 119) 


Workplaces and machines, although 1 
know of only one or two defense plants 
in the country that are making use of 
this fundamental principle. Wherever 
it has been used, it has resulted in great- 
er output, with far less fatigue to the 

Gilbreth developed four other basic 

as this one, and which are constantly 
violated by almost every person who 
does any work with his hands. Most 
firms that have applied these principles 
have averaged 50 percent saving in 
time required to do a job. And when it 
is realized that these results have been 
secured by firms that have done a great 
deal in the past to improve efficiency, 
one can see how much greater will be 
the savings when these savings are ap- 
plied to war production, which in most 
instances is brand new, and where little 
so far has been done to improve meth- 
ods. One aircraft company recently in- 
stalled a new method in its electrical de- 
partment that reduced the time for one 
operation by 80 percent, and at the 
same time made the job much easier for 
the operator. A firm making radio 
tubes applied these principles to an 
operation and increased output from 
13 tubes per hour to 60. These prin- 
ciples can and should be applied to 
every operation performed in making 
war material, and when so applied would 
result in substantially increasing the 
productivity of all those engaged in 
that work. 

Progress Has Been Made 

Walter J. Keulher has again repeated 
his claim that there was enough idle 
machiue capacity in our automobile 
plants to build 500 airplane engines a 
day. His recent debate with Frank E. 
Wilson of General Motors brought out 
nothing new. While there may be some 
truth in the claim made by Mr. Keuther. 
and while the plan might result in put- 
ting some of this idle capacity to work, 
there is a far greater source of idle ma- 
chine capacity. On the average, the 
machine tools used in armament produc- 
tion arc not even 50 percent efficient. 

Much of the progress in the automo- 
bile industry has been a result of over- 
coming this waste of machine time. To 
illustrate how they have done this, con- 
sider the improvement that has taken 
place in the motion picture theater. 
Nearly everyone will recall the good old 
days when every 15 min. the houselights 
went on, and a slide was flashed on the 
screen. “One moment, please, while we 
change the reel.” Then each theater 
had only one projector and the operator 
had to crank the machine with one hand. 


while he kept the arc light properly 
adjusted. This was hard work, and 
you could uot stop the machine to change 
hands. I recall the day when I gradu- 
ated from the rewind bench and was 
allowed to run the projector myself 
while the operator went around the cor- 
ner for a beer, and I remember the time 
when I finally was able to run both the 
machine and the rewinder. Today even 
the smallest theater has at least two pro- 
jectors, and gives a continuous show, 
so perfectly timed that the audience 
can not detect the change over from one 
reel to the next. No longer do blue 
and yellow ghosts chase each other over 
the screen. The carbon arc is automa- 
tically controlled and the operator has 
plenty of time while the picture is show- 
ing to rewind the film on a power-driven 
machine. 

And yet, this principle is rarely un- 
derstood by either management or the 
workers, and as a result in most plants 
one finds the operator busy while his 
machine is idle, and vice versa. 

Amazing economies haw been effected 
by firms that have trained their people 
m this lundamental and it is not at all 
unusual for a plant or a department 
that is supposedly operating at maxi- 
mum capacity of 'its equipment to se- 
cure another 25 or 30 percent increase 
in output. Contrary to the general im- 
pression. this is not the speed-up and 
in my experience 1 have found that most 
American workers welcome the chance 
to do a real day’s work. 1 have had 
hundreds of them tell me that they did 
not enjoy standing around just watch- 
ing a machine work. At an aircraft 
plant only a few weeks ago one man 
told the head of the work simplification 
department if they would give him an- 
other drill press he could operate that 
during the cutting time of the one ma- 
chine he was normally operating. In 
addition, by improving the design of 
his fixture the whole job has been made 
easier, and at the same time has greatly 
increased his productivity. 

Misunderstanding and misapplication 
of these fundamental principle.-, have 
resulted in opposition by many unions 
to the ‘‘speed-up’' or ‘‘stretch-out.’’ And 
in most instances, they were justified, ns 
it often meant that the workers had to 
work harder or faster. 

This is probably a good place to stress 
the difference between work done at 
high speed, and work done in a hurry. 
Few people understand the true nature 
of this difference. Work done at high 
speed will give perfect work, because 
it is accomplished bp eliminating the 
unnecessary parts of the job . ll’ork 
done in a hurry will give poor work, 
because it is a speeding up of all parts 
of the job , both necessary and uuneces- 

Intolligcnt labor leaders have never 


opposed this method of increasing out- 

If these principles ore so simple, you 
may well ask, then why aren’t they be- 
ing more widely used at a time when 
we need and are trying to obtain maxi- 
mum productivity. 

We All Resist Change 

First, we all resist change. We can 
understand the history of the world 
only when we give full weight to this 
emotional factor that is ingrained in 
human nature and makes us hold fast 
to what we have even while we reach 
out for what we hope may be better. 

You may not think this is true of 
yourself, but you are quick to admit 
that it is a characteristic of everyone 
else. Try it out on your dog or cat. 
Start with him lying or sitting down. 
Push him from behind. What happens? 
All four feet dig in to resist this push. 
“All right," you decide, “if he doesn't 
want to go ahead, maybe he will go 
back !" So you push him from the front. 
Again, all his efforts are devoted to re- 
sist this movement. He displays the 
same instinct we do. Complacency, the 
feeling that everything is all right with 
[lie work, is a comfortable feeling. As 
long as we have this feeling, we remain 
inactive. When we fear that the com- 
fortable state of affairs may be upset, 
we take action. Or, if it has been up- 
set, wc act to restore it. 

Charles F. Kettering, head of the re- 
search department of General Motors 
Corporation, has said: 

“The greatest durability contest in 
the world is getting a new idea into a 
factory . . . The most pitiable thing is 
a man who does not know how terrible 
faetorv organizations are. Putting a 
research man up against them is like 
throwing Daniel to the lions when they 
arc hungry. The research man, after 

the information. By and by he will 
report : "This is what 1 have found out 
about the thing." And then when yon 
rend the report to the factory heads 
they say, "Applesauce!" and into the 
wastebasket goes the report. 

"After all, that is a perfectly normal 
psychology. It never discourages me. 
1 get to the wastebasket before the jani- 
tor. Soon afterwards I lay my report 
on the table again, and, if it goes into 
the same place, 1 get it again. After 
I have laid it on the table often enough 
the factory men ask to see the report. 
Then if one of them says, “Well, it 
docs begin to look as though there was 
something in it, but 1 wouldn't do that 
— no, no!” — then I know I’ve got ’em." 

One of the best illustrations of the 
resistance to the new is the development 
of Duco. Many years ago it took 37 
days to paint a Cadillac car and 21 days 
(Turn to page 313) 
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M achining the cooling fins of 
aviation engine cylinders in the Fay 
Automatic Lathe . . . using three 
gangs of 28 tools each . . . the tool- 
life has been stepped up 25%. 

This is typical of the results that 
you, too, can get through the proper 
selection and application of Texaco 
Cutting Oils. 

On various kinds of war work, 
Texaco is i ncreasing output, length- 
ening tool-life, decreasing down- 
time, improving finish. 

The outstanding performance 


that has made Texaco preferred in 
the fields listed in the panel has 
made it preferred by prominent 
users in the metal-cutting field. 

Texaco users enjoy many bene- 
fits that can also be yours. A Texaco 
Engineer specializing in the appli- 
cation of cutting coolants will 
gladly cooperate . . . just phone the 
nearest of more than 2300 Texaco 
distribution points in the 48 States, 
or write: The Texas Company, 
135 E. 42nd St., r-— 

New York. N. Y. 

..foryour Country 



TEXACO Cutting Oils 

FOR THE METAL-WORKING INDUSTRY 
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him waste all that time and money?" 

“X did,” said Bill, "Right at the start. 
He asked me who I was and when 1 
told him 1 was just the foreman here, 
he told me how famous he was and when 
he needed my advice he would call on 
me. So 1 figured, hell, let him find out 
for himself.” 

Now you can say that Bill was not 
loyal to the company and should have 
been fired, but the chances are that every 
one of us would react the same way. 

Another instance of this was brought 
home to me recently when I visited a 
large foundry. The foreman of the core 
room was showing me around. Most of 
these fellows are pritna donnas, as cor- 
rect mixing of the sand used here is an 
art. He was proud of his department, 
his men and his methods. 

“You know,” he said, “They had one 
of them efficiency experts here last year. 
I guess the company paid him about 
$35,000, but he didn't get anywhere. He 
told me right off that they expected to 
make some big savings in my depart- 
ment. So he put three men in here. 
They worked for two months, but 
couldn’t make any improvements.” 

And then he said something that gave 
me the answer as to why even capable 

headway in his department. 


“Don’t forget,” he added, “1 still had 
control over the sand.” 

Now, again, you may say that this 
man was not acting in the best interest 
of the company. However, he reacted 
as any normal human being would. 1 
have never been able to understand why 
so few industrial engineers appreciate 
this fact. Credit is unique in that it 
can be acquired where none previously- 
existed by the simple process of attempt- 
ing to give it to someone else. It is 
one of the few things in life that we can 
give to others without possessing our- 
selves, and yet in the end we have just 
as much for ourselves as we gave away. 
It is surprising that more executives, 
supervisors and industrial engineers do 
not appreciate this fact. 

Here is an excerpt from an issue of 
RCA’s “ Beat The Promise campaign 
publication (see page 74, Aviation, 
May, 1042) to enlist the support of 

methods and eliminating waste: 

Good Work 

“The new mounting group was slow 
in coming up in production — the back- 
log was growing by leaps and bounds. 
The schedule promise has to be met — 
and, if possible, beaten ! That’s where 
Mary I.utwinink stepped in to do her 


part. Stan Gerar, foreman, knew that 
Mary was anxious but also knew that 
she had never mounted that type before. 
Mary got the job and in a few days the 
backlog was cleaned up, and a new 
record has been set for the highest pro- 
duction ever made by a single operator 
on that type. If Mary is proud she has 
reason to be, for she was ready when 
called to do her part.” 

And I’ll wager that Mary has shown 
this article with her picture to everyone 
of her friends and acquaintances. All 
employees from the sweeper to the de- 
partment head helped '‘Beat the Prom- 
ise," and when the three-month cam- 
paign ended 36,872 suggestions had been 
received. One of the big reasons for 
the success of this campaign, in my 
opinion, was the widespread and pro- 
fessional publicity given to those who 
contributed. United Air Lines saw to it 
that an award of $1,200 given to a 
mechanic in their Cheyenne shops for 
the design of a better seat-reclining 
mechanism received national attention. 

Proper appreciation of these two 
principles is all that is needed to start 
a work simplification program in your 
plant tomorrow-. Point out to your em- 
ploy-ees that they can’t all join the fight- 
ing forces. We can’t drop bombs un- 
less we make and fill them; we can’t 
fly the planes unless they have propel- 
lers and machine guns; and we can’t 
shove a bayonet through a Jap’s guts 
unless we make the steel. 

Success in this war of production will 
come about only when we eliminate 
every source of waste of time, energv 
and materials. If we are to win, Ameri- 
can management must couple its know- 
how with show-how, and make it pos- 
sible for every worker to improve his 
or her own effectiveness. Darwin once 
said. "There are more people with ade- 
quate brains than we think, but they 
tack that quality of enthusiasm that is 
hard to define.” American management 
must admit that it does not know all 
the answers. Give the workers a little 
help and plenty of recognition and 

Visual Training 

( Continued from page 129) 


rise as suggested above fail in many 
instances, because the new worker, con- 
fused as he is by the newness of his 
task, fails to visualize the way to do 
his job. 

When the new worker has a properly 
constructed pictorial explanation of his 
job, he can see for himself what the 
work looks like as the various opera- 
tions are performed — or pieces added to 
the assembly. In other words, he is 
able, mentally to obtain an overall pic- 
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Sub-assembly shop TESTER 
covers ranges specified for Army 
and Navy electric bond tests. 

Ranges 0.5: 0.1: 0.05: 0.01: 
0.005: and 0.001 ohms, 
at full scale 

DOES NOT REQUIRE REFER- 
ENCE CURVES OR CHARTS 
. . . THE MEASURED RESIS- 
TANCE IS DIRECTLY READ 
FROM METER SCALE. 

The battery-meter and controls are in the case . . . fixed clamp 
and exploring cables are easily connected. 

Send for your copy of Bulletin No. B-5, details and prices are 
given. These low-resistance testers can be used by non-technical 
personnel. - 
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ture of the job from start to finish, and 
consequently attacks his problem with 
much greater confidence, and a much 
greater chance of doing it properly. 

Visual training at Bell Aircraft in- 
cludes enlargements of still picture 
studies of operations for the shop and 
service departments, motion pictures of 
both manufacturing and service prob- 
lems, and slide films. 

The present form of still picture 
studies as visual training material at 
Bell Aircraft is the result of a slow, 
painstaking period of development. The 
first step in the production of such a 
series of visual training pictures is a 
thorough study of all the operations 
involved in the performance of a single 
assembly or fabrication task. The visual 
training writer secures his first knowl- 
edge of the job from the detailed mo- 
tion analyses furnished by the com- 
pany's time study department. When he 
lias acquainted himself with this mate- 
rial, he goes out into the plant to study 
the actual operations as they take place. 

There, on the assembly line, or at 
the production machine he prepares his 
mvn operations sheet, noting which steps 
need to be included in the pictorial ex- 
planation of the task. In many of the 
visual training presentations, virtually 
every operation is pictured. 

From the notes which he took with 
the assistance of the leadinan in charge 
of the job being studied, the writer pre- 
pares a tabulation which contains a list 
of tentative captions for the pictures 
that he feels are necessary for the visu- 
alization, and a list of notes on just 
what he wants in each of the pictures. 

The writer then takes a photographer 
out into the plant and the sequence of 
photographs is taken. Company photog- 
raphers do the work, using Speed 
Graphics and view cameras as the case 
requires. 

When the complete series of opera- 
tions has been photographed, a sample 
set of 8x10 in. prints is made, and this 
set is studied, individually and col- 
lectively, to judge whether the desired 
production or assembly story has been 
told, with a minimum of extraneous ma- 
terial. The writer studies each picture 
to determine: (1) If everything shown 
is necessary to demonstrate clearly the 
operation: (2) if it shows the operation 
in sufficient detail; (3) what informa- 
tion has to be added in the caption to 
make the operation unmistakably clear. 

The writer then applies a final test to 
the complete series, namely, asking him- 
self whether the operation is explained 
piclorially as intended, in every detail, 
and without any confusing additional 
information. 

Those portions of the picture which 
are not required to tell the story — such 
as a background, foreground or the 
worker's body other than his hands — 




Speed Up Assembly 
with REX-FLEX 


STAINLESS STEEL FLEXIBLE TUBING 

Rex-Flex Can Be Readily "Snaked” Into Place 
In Cramped Installations Such As Elbows 
and Sharp Bends, Eliminating Joints. 

Aircraft manufacturers simplify 
many installation problems in- 
volving air ducts, blast tubes, 
radio shielding conduit, power 
plant accessory parts, oil and 
gas flexible lines by using 
Rex-Flex Stainless Steel Flex- 
ible Tubing. Extremely light in 
weight; bendable in multiple 
planes; obtainable in long 
lengths. 

High Fatigue Value- 

Heat and Corrosion Resistant 

Rex-Flex Stainless Steel Flexible 
Tubing is available in five wall- 
forms, all of which can be com- 
bined in a single one-piece 
length, with straight walls and 
corrugated sections at desired 
intervals. Sizes 5/16” I.D. to 5” 

I.D. incl. Made of 18-8 (Aus- 
tenitic) Stainless Steel. Fittings 
are attached to tube ends by 
circular resistance welding. 

No Flux, No Flame, No Quench- 
ing-Producing Absolutely Tight, 

Homogeneous Assemblies Unit, Shorn, art typical Vori-fomed Aiicmblico 

Data and Engineering Recommendations on Request — 

CHICAGO METAL HOSE 

CORPORATION 

MAYWOOD, ILLINOIS 
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Proved in transport service for over two years, the ACROTORQUE 
All-Weather Windshield Wiper is now being produced for many types of 
Army and Navy Aircraft. A single motor unit supplies power for cleaning 
one, two, three or more windows of flat or curved glass while an auxiliary 
alcohol system assures rapid, dependable removal of snow and ice. 


THE MARQUETTE METAL PRODUCTS COMPANY 

ACROTORQUE DEPARTMENT 

1145 GALEWOOD DRIVE, CLEVELAND, OHIO • 5658 WILSHIRE BLVD., LOS ANGELES, CALIFORNIA 


Al L.WEATHER 
WINDSHIELD WIPE" 


NOW FLYING WITH a, 

BRANIFF AIRWAYS ■ CHICAGO l SOUTHERN Al 
• MID-CONTINENT AIRLINES • NATIONAL AIRLI 
AIRLINES • PAN AMERICAN AIRWAYS ■ PAN Al 
PACIFIC ALASKA AIRWAYS • ROYAL AIR FI 
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Small Paclzacj&b of 

CIRCUIT PROTECTION 

that ana KeefUtuf. 'em fyhfi*Uf 


HEINEMANN 
„ AERO-MAGNETTE 


CIRCUIT BREAKERS 

jjOti JlufUlUuf,, Radio-, Moloo and Control GiAcniU 


• Magnetic trip with time delay gives high 
speed trip on short circuits and delayed trip 
on harmless overloads. Time delay curves fur- 
nished upon application. 

• Vibration proof and shock resisting, they pro- 
vide constant protection under all flight condi- 

• All parts cadmium plated to prevent 
corrosion. 


• Capacities: Small breaker (I) up to 50 amps, 
on 32 volts DC. Larger breaker (2) up to 150 
amps, on voltages up to 110 volts DC. They 
carry 100% of load continuously. 

• Small and compact for mounting behind in- 
strument panel. 

• Can be furnished with luminous tips and 
fluorescent "On" and "Off" lettering. 


Send for Literature containing full description 


HEINEMANN CIRCUIT BREAKER CO.. 


115 PLUM STREET 


TRENTON. N. J. 
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- . . and ihcrc's plenty of "spirit" in '42, es- 
pecially among aircraft manufacturers and sup- 
pliers. That's why production's going up . . . 
up . . . up. It is indeed gratifying to know 
that in these times, as in the past, more man- 
ufacturers buy more Flightex than any other 
airplane fabric. 
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Army Air Forces inspector, Joyn Bitird, 
chid' resident inspector for the Army 
Air Forces, and his assistant, Lawrence 
F. O'Rourke, and frequently draw as- 
signments directly from them. 

One unwritten restriction the entire 
staff strives consistently to keep within 
is that not over 25 expeditor tags are 
in the entire system at one time. Natur- 
ally we all try to keep those tags well 
below that limit, using them only when 
it is absolutely necessary, and checking 
hack on each frequently to get it out 
of the system as quickly as possible, 
once it has been attached to an order. 

Although cloaked with authority 
directly from the President Robert E. 
Gross and Vice-President Richard Von 
Hake, who is in charge nt manufactur- 
ing, and fully capable of actually or- 
dering changes in design, methods, tool- 
ing or anything necessary to break a 
bottleneck, expeditors are not looked 
upon as “glamour boys” by those with 
whom they work. Instead, and based 
solely upon the number and sources of 
the calls for assistance received by this 
department, their ability to solve a prob- 
lem, get work done, and their willing- 
ness to work whatever hours it takes, 
is appreciated throughout our organiza- 
tion. So far ns I have been able to 
learn there have been no complaints of 
high-handedness, abuse of authority, sir 
efforts to hamper or discredit those in 
charge or doing the work in the depart- 
ment or on the production lines. 

One policy they all follow, whenever 
that is humanly possible, is that normal 
systems and routines be followed, or 
altered the least possible, in achieving 
a desired result. However, if circum- 
stances make it imperative, they fol- 
low that current new slogan — “In an 
emergency any intcllu'eiit. quick action 
is better than delay in search of the 
ideal.” But when the emergency has 
been met, and corrections of a faulty 
system, design, process or method are 
i:i order, they approach the solution in 
the spirit of our company’s slogan — 
“Look to Lockheed for Leadership”, 

Like the medical profession, that con- 
stantly strives to put itself out of busi- 
ness by curing the ailments of its pa- 
tients, this expeditor department will 
no longer be needed when Lockheed hu- 
mans and systems become perfect. But 
until that ideal is reached, a goal which 
now is constantly postponed by the de- 
mands of war, there is a seemingly end- 
less need for such a group. 

Multiple Shift Operations 

(Continued from page 139) 

Third shift premiums ranged from 
live to 10 cents per hour, with the aver- 
age standing at 7.9 cents. More than 


half the replies showed such premiums 
were paid on the basis of an eight hour 
shift for from six and a half to six anil 
three quarter hours' work. 

By far the greatest majority of first 
shifts were reported to run eight and a 
half hours, with a half hour meal break 
— nutritionists admonitions notwith- 
standing — almost universal. Starting 
times ran all the way from (1:30 to 8:45 
a.m., with 7:00 and 8:00 most widely 
used, The selected companies without 
exception used cither of the latter, with 
geography apparently the determining 
factor. In one case the two extreme 
starting times noted were used by the 
same plant for a split shift made neces- 
sary by traffic bottlenecks. 

Other Shifts Follow 

In most eases the second shift was 
shown to be the same length as the first, 
with the meal break again almost uni- 
versally a half hour long. Also, as was 
the case on the first shift, meat breaks 
were staggered, sometimes over os much 
as two and a half hours. 

In companies operating two shifts, 
the length of both first and second 
ranged from eight and a half to ten and 
a half, with half- and three-quarter hour 
meal breaks staggered up to two hours. 

Third shifts ranged from six and a 
half hours with a fifteen minute meal 
break through seven and seven and 
three-quarter hours, both with half hour 
meal times, up to eight hours with an 
hour meal break. 

Rotation of shifts, such as is common 
in some of the heavy industries, has not 
been adopted in aircraft production. 
Thus the problem of production lags 
caused by workers adjusting themselves 
to new hours of rest and recreation has 
not been encountered. 

It is evident that night workers have 
adjusted their lives completely to work 
schedules, for no loss of efficiency or any 
marked difference in their general health 
records was reported. They also get 
their share of overtime and were re- 
ported to be as punctual about getting 
to work ns those on the day shift. 

of (lie replies showed it to be equally 
divided among the shifts, with the other 
25 percent showing day workers getting 

time over the scheduled 49 hours a week. 

As to punctuality, two-thirds of the 
replies indicated all shifts were about 
equal, with approximately 25 percent 
stating that second and third shift 
workers are actually more punctual 
than day employees and but a little 
more than eight percent reporting them 
less so. The absentee ratio duplicated 
to a remarkably close degree the punc- 
tuality figures, both among the selected 
companies and the industry as a whole. 

It should be noted, however, that some 


of the poorer day shift punctuality must 
be charged to transportation difficulties 
which are the fault of neither the em- 
ployees nor the manufacturers. That 
transportation is a factor to be seriously 
considered as the industry expands is 
shown by replies which noted that some 
companies are already working on the 
problem; others which say it is "bother- 
some" and others which cautiously siiy 
lt is “not vet an important item. 

Only in the matter of labor turnover 
do the night shifts drop measurably be- 
low the day, but even that difference has 
thus far presented no special problems. 
Some 44 percent stated that labor turn- 
over was equally divided, but of those 
reporting greater shifting on the second 
and third turns, none indicated it was 
greatly in exeess of normal. 

No marked difference in the accident 
rate was discernible, for more than 60 
percent reported it to be approximately 
the same on all shifts. In some cases 
either the second or third shifts were 
said to have slightly higher accident 
rates, but these were counterbalanced by 
an almost equal number — representing 
approximately the same amount of pro- 
duction — which showed the night shifts 
had lower accident rates. No pattenc 
as to severity of accidents was apparent, 
for the reports indicating cither of the 
uiglit shifts being higher were very 
closely equalled by those saying the day 
shift was higher. 

No labor trouble can be attributed 
to multiple shift operations for there 
was but one case reported in which night 
workers sought special privileges in 
addition to pay premiums. And in this 
case it was pointed out that no Slow- 
downs, work stoppages or other produc- 
tion hindrances had resulted. Less than 
20 percent of those reporting stated 
that union contracts contained special 
clauses afiectmg multiple shift opera- 
tions. and most of these simply’ called 
for the premium pay rates which are 
common to the industry. 

In no case have state laws deterred 
night operations, allbough in a few in- 
stances they have caused some addi- 
tional expense because of higher pay 
rate requirements. In these states hav- 
ing laws restricting the employment of 
women on night shifts, authorities have 
in most cases granted special permits 
or waived the statutes pending amend- 
ments by state legislatures. 

It is evident from the frank and com- 
plete answers of the companies cooperat- 
ing in Aviation’s survey that America’s 
aircraft producers have not only done 
an exceptional job of maintaining a 
high degree of efficiency while suddenly 
adapting themselves to multiple shift 
operations, but that they will continue 
on the same scale with further expan- 
sion which can only mean one thing for 
the Axis— bad news. 
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» 2 Great Strides Ahead for Production « 


BLACK LIGHT 


MAGNAGLO 

(PATENTED) 


Fluorescence under black light brings a new high 
visibility to flaw indications in magnetic metals by Magnaflux 

pared with Industry's familiar picture of Magnaflux inspections 

Developed and patented under the name "Magnaglo" this 
supplementary method produces fluorescent patterns against 
an unhighlighted background. Smaller indications are more 
readily seen. Speed of inspection is stepped up by the 
neon-like glow of quenching cracks, forging laps, non-metallic 
inclusions, bursts, etc. 

Correspondence on 

MAGNAFLUX CORPORATION 


ZYGLO 

(PATENTED) 


Fluorescent indications on non-magnef/c parts are 
achieved by another astonishing Magnaflux development — 
the Zyglo method. Application of a highly fluorescent pene- 
trating liquid to the test surface brings out, after removal of 
excess liquid, vivid glowing indications of discontinuities 
under black light. The entire field of non-ferrous materials is 
opened up to Zyglo inspections. It permits the location of 
flaws in aluminum, magnesium, bronze, and austenitic steels 
— all playing a vital part in today's production, all subject 
to vast improvements in use when flaws are detectable by 
speedy routine inspection methods. 
plications is invited 

5 9 0 6 NORTHWEST HIGHWAY • CHICAGO 
NEW YORK DETROIT LOS ANGELES 
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B-24 Production 

( Continued from page 103) 


panels and bomb racks. However, many 
airplane components, made of sheet 
duralumin, are flexible and at present, 
it is not possible to eliminate all drill- 
ing required to mate holes during: final 
assembly. 

On the first of the second part of the 
line, the engines, outer wing panel as- 
semblies, stabilizers and rudders are all 

Fowler flaps and propellers are then 
installed with all the fittings needed for 
the wing and rudder control systems. 
The final stations are used to add the 
nose inelosure and radio instruments. 

The entire side of the building is 
provided with large doorways so these 
large units can be brought directly oppo- 
site the stations on which they will be 
used. The 45-deg. angular placing of the 
planes on the line permits the storage 
of engines, propellers, empennages, 
flaps and turrets in the additional space 
thus obtained. 

The underside of the carriage plat- 
form is provided with racks on which 
certain parts can be hung. For in- 
stance, engines come into the line al- 
ready fitted with removable cowl panels. 
Since it is desirable to keep these panels 
with their own engines, they are hung 
under the platform and travel along 
with the assembly while the engines are 
being installed. Other detachable parts 
are kept with the plane in the same 
manner. 

The opposite side of the building 
paralleling the first half of the line, 
houses a series of service shops. Among 
these are an armament room, used for 
preparing and sighting machine guns, 
a hydraulic and oxygen testing and in- 
spection laboratory, and instrument de- 
partment, an electrical test room, a 
tooling and methods office, several stock- 
rooms and a toolroom where quick ad- 
justments can be given templates and 
other tools without the red tape and 
delay that would result were such work 
sent to an outside department. Cribs, 
toilets and a first aid room occupy the 
space between the two halves of the 
assembly line. 

A day foreman and a night foreman 
supervise the work at each eight sta- 
tions on the line. Under each, eight 
leadinen have direct charge of each sta- 
tion. A placard hung on the side of 
each assembly gives the station number, 
the name of the leadman in charge and 
the name of the inspector. 

Typifying the lengths to which mobile 
assembly has been carried is the instal- 
lation of a portable shop clerk's desk 
on each carriage. Here the hill of ma- 
terials and parts lists, as compiled by 
the tooling and methods department, 


are kept together with other essential 
shop records. 

When on assembly reaches the end 
of the line, it is rolled out into the yard. 
Any final adjustments are made here. 
Air pumped into the oleo-struts lifts the 
plane from the carriage. It is then 
ready for engine and flight tests and 
for delivery to the Ferry' Command. 

When the assemblies are transferred 
from station to station signalmen stand 
on the wing tips on every eighth plane 
along the line. They have two flags, 
red and white. The red flag is the ready 
to move signal; the white one indicates 
that the line is in motion. 

It is an inspiring sight — this column 
of giant bombers in motion at one time. 
Then the B-24 assembly becomes more 
than a production line. It is trans- 
formed into a parade — a parade that 
will lead to victory. 


SAE-ESD Meeting 

(Continued from page 107) 


of shape causing air leaks and the sub- 
sequent engine failure. 

Dual Oil Lines Suggested 

Two suggestions were made by Kar- 
cher to correct this problem of air in the 
oil. One was to connect the rear scav- 
enger pump through the oil cooler 
to the oil supply tank while the front 
scavenger pump fed direct to the tank 
through a separate oil line. Thus the 
oil, which will be solid during the climb 
and flight altitude, will be cooled while 
the oil returned during a dive or glide, 
which will be cooler, can be returned 
to the tank through a circuit of the mini- 
mum resistance. This will assure quick- 
er priming of the front pump. This 
system would also tend to eliminate 
emulsifying the oil cooler passages and 
therefore improve its cooling qualities. 
A test of this system in the altitude 
chamber showed an improvement of 18 
deg. F. at stabilization temperature and 
a gain of 30 lb. oil pressure with the 
original relief valve setting. 

The other suggestion by the author 
was the use of a dosed oil circuit dupli- 
cating the usual coolant system used 
on liquid-cooled engines. This would 
be prodded with a deaerator ahead of 
the cooler which could be vented to a 
makeup oil tank floated on the pump 

In the discussion which followed these 
two papers, Mr. Dolza explained to Mr. 
Withers of United Aircraft Products 
that in an hour's test when the oil tem- 
perature had risen 15 deg. and the oil 
pressure dropped from 72 to 60 lb. the 
aerated oil still had not stabilized. A 
very different result occurred when the 


oil was deaerated. The temperature 
stabilized at 84 deg. C. in 18 min. and 
the pressure at 100 lb. in 20 min. 

L. A. Bryan of Lockheed- Vega asked 
something about character of aircraft 
limitations. It was explained by the 
author of the paper that where the oil 
tanks arc behind the firewall restricted 
oil lines frequently caused overheating. 
The formula for best results is to keep 
back pressure do ten and inlet suction 
up. Using two coolers in parallel and 
streamlined fittings often will solve the 
problem. 

To C. F. Bachle of Continental Mo- 
tors Corp., the following information 
was given. The average oil tank will 
get rid of 4 percent air when 30 percent 
full. The higher the level in the oil 
tank the better its aerating characteris- 
tics. The tank 30 percent full removes 
4 percent of air but at 50 percent full 
it takes out 8 percent of the air. The 
best tanks are 18 to 24 in. high. Hori- 
zontal tanks are not satisfactory. A 
screen in the tank will also help deaerate 
the oil. The oil only remains in the 
tank about 1/10 of a second. 

Suggestions were also made that a 
hopper tank he placed ahead of the oil 
cooler to get out the air. Also the ques- 
tion of using a centrifuge was brought 
up, but no one had any experience with 
these. Mr. Saunders of Harrison Radi- 
ator Co., called attention to the fact 
that cooling the air i nil ailed in the oil 
greatly increased the heat load of the 
oil cooler and reduced its elficieucy. 

Jap Engine Exhibited and Described 

The afternoon meeting over which 
I>. N. DuBois of the Packard Motor Car 
Co. presided included the paper pre- 
sented by W. G. Ovens, of Wright Aero- 
nautical Corp. His notes covered the 
analysis of the Mitsnbishi-Kinsei I 
radial air cooled engine. The parts of 
this engine were all on exhibition at the 
meeting and most of the auditors had 
already studied them carefully before 
the presentation of the paper. Mr. 
Ovens as a preliminary to the detail 
analysis of the engine made the follow- 
ing remarks about the design. "The 
group responsible for the design did a 
very ingenious job of combining what 
apparently they believed to be the most 
desirable features of a number of prod- 
ucts of foreign manufacture — proven 
features all. These features are built 
into a composite design of the sort that 
‘has to work the first time’ and probably 
did.” 

He added, “The manufacturing meth- 
ods and equipment of manufacturers 
whose features were appropriated were 
probably used to produce parts of qual- 
ity comparable to the originals. The 
available ‘heavy industry’ equipment 
probably influenced the design and fin- 
ished parts which are peculiar to this 
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• Gas and oil lines — the circulatory 
system of a plane— are small but important 
factors in air supremacy for the Nation. 

As a manufacturer of precision parts Dole 
has for many years produced to the closest 
specifications. The tolerances of aviation 
were neither new nor an obstacle. Already 
the major airplane companies served, have 
confirmed the ability and accuracy shown in 
Dole Products. 


To Air Corps, Navy and 
'AN" Specificatii 


THE DOLE VALVE COMPANY 



FITTINGS * * * * 
VALVES 

tf-oA, /liAcAajft Pified & ^JuL&b 
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Vega aircraft plant uses a 

HI-REACH 
TELESCOPER 

FOR OVERHEAD MAINTENANCE WORK 

m 
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How a Curtiss Helldiver will look over Yokohama 


HOLLEY 

AVIATION CARBURETORS 

HOLLEY CARBURETOR COMPANY . DETROIT. MICHIGAN 



H4N 0i/NG f/urf S,A ' 

COnh ^youo m 

,ncre os e p. ° * • . 


r7cr eose p/„ 

2 ‘ C ° ns er Ve nf C °Po c«fy 

3- Speed y 0 °" ^er 

5 * ... C °s* 

6 . 


"'’idling o Alo,e '-'o/ 
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All Baker representatives are qualified material 
handling engineers. They have been in hundreds 
of plants, and know intimately the problems 
confronting you wherever materials or finished 
products are to be moved — in the plant, in the 
warehouse, on the shipping or receiving plat- 
forms, and on shippingpiers — they can evaluate 
your complete handling set-up, and recommend 
the type of equipment best suited to your plant. 
If you are after any of the objectives outlined 
above, it will be well worth your while to seek 
advice of the Baker representative nearest you. 

BAKER INDUSTRIAL TRUCK DIVISION 

of The Baker Raulang Company 

2185 West 25th St. • • Cleveland, Ohio 


Typical Case of Baker Material 
Handling Engineering Service 
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QRECISION machine parts — tools — production machine parts 
* to order — screw machine products — milling and gear cutting 
work — engine cylinders, pistons, crankcases — heat treating and 
carburizing in electric furnaces with atmospheric control — cad- 
mium plating and anodizing aluminum alloy parts — aircraft sheet 
metal work — wing assemblies — tail surfaces — pontoons — 
bomb racks — complete aircraft doping and finishing work. 


Write for Data on 

DATES OF DELIVERY 

• If you are in the markef with 
priorities for any of the above 
products — write us for data on 
when we can deliver. We may be 
able to crack a bottleneck for you 
. . . write or wire today. 


LIBERTY AIRCRAFT PRODUCTS CORPORATION 


Manufacturers of Aircraft Parts 
F A R M I N « D A I. E LONG ISLAND NEW VOIIK 
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CALLED TO SERVICE 


• WASHINGTON, D. C. 


Producing America's radial diesel 
engine means controlling clear- 
ances to the millionths of an inch 
while producing at unprecedented 
speed. It is precisely the kind of 
job for which Guiberson has been 
prepared by leadership and ex- 
perience in other fields. s$- Since 
1919 the oil equipment and avia- 


tion industries, among others, have 
looked to Guiberson for the devel- 
opment and large-scale production 
of needed precision equipment. 
Guiberson powered planes have 
been flying more than a decade. 
Twenty-three years is not too long 
to prepare for the call to service 
and for the job of producing 


power for America's armored 
forces. *3- Engineering skill founded 
on experience, manpower trained 
in the actual production of engines, 
and seasoned leaders developed 
through years of work with diesel 
engines . . all of them are in the serv- 
ice as Guiberson diesel powered 
tanks roll off the production lines! 
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helps you build ’em Foster! 

Small, easy-to'handle, Thor Pneumatic Air 
Drills provide the SPEED aircraft production 
calls for today. Their light weight and compact 
design provides natural, easy handling with a 
higher degree of accuracy in spotting the holes 
to be drilled. They are answering, too, the 
gruelling “triple shift” challenge with steady, 
continuous service at top speed. 




INDEPENDI 


WSg ' 1 

D“ ra ^bv e performance 


meet ALL 


METALS ARE REPLACED BY WOOD 
AND GLUE AT THESE IMPORTANT 
POINTS IN PLANE CONSTRUCTION 



Struts. Aerial Housings. Bomb Bay 

I L A U X I T E j 


Proved by ^oYears of 

^?!^l Resear 

A RE YOU using wood and glue for the first time, Mr. 

. Manufacturer? Perhaps we can help you as we have 
helped other wood aircraft builders. 

Here at Lauclcs, we’ve been for years the world’s largest makers 


sperilL^ thu" WgWyTpecbliTed field, that we are in an entirely 
nique position to assist you in setting up the proper gluing tech- 
iques for planes, parts or gliders of wood and glue. 


thing more than the formulation of the glue. Manufacturers using 
dustrial gluing problems. Take advantage of this invaluable help, 


I. F. LAUCKS, Inc. 


§gm 'Mmm 

fc uTon y^ur'l’mXad.' □ P FREE □ 


gat 

CONSULT LAUCKS — AMERICA’S GLUE HEADQUARTERS -K 





Then PLAN-O-MILL is 
Your Machine! 

• Utilizing the revolutionary principle of planetary milling, 
Plan-O-Mill threads and forms with exceptional speed, ac- 
curacy, and finish. 


FORMING 


All motion is in the milling head. The part remains stationary. 
Large, cumbersome pieces and small items are handled with 
equal care. No special skill is necessary. 

Plan-O-Mill is available in two sizes to meet a wide range 
of applications and to satisfy individual requirements. 

Write today for explanatory folder, “Just Push the Button". 
For quick action on your milling problems, write, wire or 
telephone for earliest delivery date. 


PLAN-O-MILL 

CORPORATION RO tal oak 

(Formerly The Gordon-R Co.) MICHIGAN 


TQUIPP f D , 1 
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F ebruary 1908. Two men, 
fresh come from the frozen 
lake which has served them 
as a flying field, are thawing out 
by a roaring cabin stove. Their 
faces are flushed, partly by ela- 
tion, partly by the warmth of the 
room after the icy bite of the 
winter air outside. The younger 
of the two is scribbling excitedly 
in a diary, the words tumbling 
swiftly, impetuously from his 

pencil “ Today we flew — 

FLEW! Yes, after all these 
weary months of work, we have 
done it. 826 feet in one straight 
flight! Even now I can hardly 

believe it ” 

February 1941. Thirty-three 
years on, and the seed so labori- 
ously planted on that icy February 
day out on the frozen lake is now 
broad, strong timber. On the tar- 
mac outside the airport buildings 


a giant streamlined sky-leviathan 
is waiting to take off. Time mar- 
ches on Thirty-three years. 

It is a short time in which to 
progress from perilous three- 
hundred yard hops 10 regular 
transcontinental flights, yet even 
now who can tell how immeasur- 
ably far we are from full efficiency 
in the air? In a hundred years 
time, maybe, they will be laughing 

at our efforts Yet in one 

thing 1941 sees us already pos- 
sessed of maximum efficiency. 
That thing is Filtration. After 
long months of research, the 
VOKES laboratories have evolved 
filters, incorporating an entirely 
different principle of filtration, 
which actually filter down to par- 
ticles 0.0004 in. diameter. This is 
99.9% efficiency : human en- 
deavour can go no further. 


The value of such absolute filtration is 
obvious. Pure air and pure oil (the 
VOKES filters are available both for air 
and for high and low pressure oil systems) 

less trouble, greater efficiency! We 

shall be pleased to answer any enquiries 
through our agents 



RATION EXPERTS 

American and Canadian Agent: 
E. Cantin, 101 Park Av.. New York 
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AVIATION SCHOOLS TRAIN WORKERS WITH CP TOOLS 



SELECT CP LINE BECAUSE MOST 
WIDELY USED IN INDUSTRY 

New Tools Keep Schools Abreast of Industry 

NEW YORK (CP) - Realizing the CP line 
oi airplane tools is the largest and most 
widely used in the industry, aviation 
schools throughout the country are training 
their students with CP pneumatic riveters, 
drills, screw drivers, impact type wrenches 
and special-purpose aviation tools. The 
advantage of this policy is obvious; gradu- 
ates entering industry get under way with 
the minimum of plant instruction because 
they have been schooled with the very 
tools which they are called upon to use. 

Appreciating the importance of student 
training as a factor in the achievement of 
the airplane production goal. Chicago 
Pneumatic Tool Company makes the latest 
tool developments available to schools as 
rapidly as they are released to industry. 

Chicago Pneumatic 




y, 1142 
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CONTACT! Outside production officials 
maintain close contact with the Weber 
Aircraft Division because they have 
learned that Weber can be relied upon. 
Fabrication of assemblies of wood and 
metal is the type of work which Weber is 
doing. At present a large program for 
the construction of plywood wing struc- 
tures and control surfaces is in produc- 
tion. Illustrated above are a few of the 
many products of our Aircraft Division. 
We invite your consideration of our man- 
ufacturing facilities. 
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the Bird men's Perch 


WE WISH TO DISCLAIM a; 
sponsibility for the creature (: 
see on this page. 



This fluffy fugitive from a gilded 
cage seems to have hutched out from 
a drop of Gulfpride that splashed oil 
the page while we wrote. From the 
looks of it. it’s not even soloed yet. 
despite all the pretty trimmings. 
Furthermore, it behaves as though 
it’s planning to make The Perch its 
home ’port. We suppose that out of 
n decency we ought to give 


Better yet— YOU give it a name! 
Something like “Oscar Octane" or 
"The Goshawk. ’ ’ 

C’mon. gang, christen this bedrag- 
gled derelict. And if you’ve any tips 
for pilots that you had to learn the 
hard way, send ’em in and we’ll have 
the Oily Bird tell the rest of the fel- 
lows about it. 

Mojosi Al fyJilUa+nA. 


MAPPERS OF THE 

COI.D, COLD GROUND 

More than ! . of the area of the United 
States have been photomapped from the 
air. To make an aerial map requires the 
luting together of thousands of pictures. 
Yet almost V, of each vertical photo is 
thrown out. 

Due to lens curvature and other factors, 
the sides of the film strips are distorted. 
A map would be useless if these parts 
of the pictures were used. By eliminating 
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them, cartogra- 
phers make the 

An oil refiner 
has much the same r 
problem. Crude C Jfcfc? 
oil contains vari- v_- y 

ous non-lubricat- \ j 

ing materials 
which make it 

useless for modern close-tolerance en- 
gines. By refining the crude, most of 
these carbon makers and sludge formers 
are thrown out. Eliminating them makes 
the oil do a better job of lubricaticJn. 

At Gulf, we use a special refining pro- 
cedure called the Alchlor Process. This 
method of refining "throws out" « or.- of 
the non-lubricants from Gulfpride. It 
’’trims the edges" so thoroughly that 
Gulfpride does a BUTTER, better job of 
lubrication. 

It makes a dollar do a better job, too. 

THIS MONTH'S BRAIN TWISTER 

Whenever it rained in the afternoon, at a 
certain airport, it was fine in the morning. 
When it rained in the morning, it was fine 


THIS MONTH'S WHOPPER 

Dear Major: 

A while back, you mentioned a tailless 
plane without a fuselage. It seemed like 
the wrong approach to a good idea. A 
wing is bound to contribute drag. I tried 
to solve the problem of drag a different 
way. I made a tailless plane without a 
wing. And Major, it was a blue-streak 

But wouldn’t fly. 

I dispensed with the fuselage, leasing 




y the controls. THEY wouldn't fly. 
I got rid of the controls. That left just me. 
And 1 wouldn't fly — 

Remembering 

some of your fan- Wean/ Sounds Ul 
•. .ofnPPROPWAS 



in the afternoon. Over a period of time it 
rained 7 days, was fine on 5 afternoons 
and 6 mornings. 

How many Jays Jots this cotir? 


the controls, and I 

Now we all fly! Independently ». 
sembled! 



OIL IS AMMUNITION 

I ”W{ THE PEOPLE" AS WAP. SUNDAY NIGHT 7: 


USE IT WISELY ! 


T COLUMBIA 



FORD-BUILT BOMBER 0-1 



CONGRATULATIONS 

Ford-built bomber 0-1, the 
first of a Mighty Air Armada, 
is, like its predecessor, the 
B-24, equipped with Flex-O- 
Tube assemblies. 

Once again, our individual 
and collective hats are off 
to Ford. 


THE FLEX-O-TUBE COMPANY 

LAFAYETTE AT 14th AVENUE, DETROIT • 215 W. 7th ST., LOS ANGELES, CALIF. 
501 5th AVENUE, NEW YORK, N. Y. 
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AIRCRAFT CONTROLS 

Identified with the aircraft industry from its earliest 
days, NORMA-HOFFMANN pioneered many of the im- 
portant bearing types now accepted as standard in 
aviation practice. * * * * Today, almost every repre- 
sentative builder of aircraft, engines, instruments, 
and equipment — including the United States 
Government- employs NORMA-HOFFMANN PRECISION 
BEARINGS to insure safety and long, uninterrupted 
service. * * * * Typical NORMA-HOFFMANN Aircraft 
Bearings are here illustrated. Write for the general 
Engineering Catalog which describes 108 distinct 
series embracing over 3000 sizes — a PRECISION 
BEARING for every load, speed and duty. 


NORMA-HOFFMANN BEARINGS CORPORATION. STAMFORD. CONN., U.S.A. 
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LAMSON OVERHEAD CONVEYORS 

All-Out Transportation for All-Out Production 

They call it the “magic carpet"’ in the Glenn L. 
Martin plant. For, this I.amson Overhead Conveyor 
lifts raw materials ami finished parts out of the 
aisles and moves them steadily o'er the heads of 
workers. There’s less confusion, less distraction, in- 
creased safety. The annual saving in truckers’ service 
alone equals the man-hours required to build a 
Martin PBM-3 patrol bomber. 

A high degree of flexibility in the system requires 
no change in the usual routing of johs anil issuing 
of orders. Loads up to 200 pounds are carried with 
plenty of time for loading ami unloading. 


LAMSON CORPORATION, 117 LAMSON ST., SYRACUSE, N. Y. 


bringing finished parts to Stock Room. 

Bottom Photo — The Conveyor takes on materials ot 
throughout the plant. 


LEJ 

il 

no 


CONVEYORS . . . 

AND DISPATCH TUBES 
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Count on MILLER Lighting and Engineering! 


MILLER Continuous Wireway 
Fluorescent Lighting System 


T here’s still some confusion on this 
question of war plant lighting, 
and we’d like to help clear it up. 


Today we have two masters to 
satisfy, Uncle Sam and you. We’re 
not going to let either of you down. 



For instance, there’s talk about 
substitute materials for reflectors and 
other parts of fluorescent lighting 
equipment. Well, frankly, no one 
knows exactly when they will have 
to be used. But ot this you can be sure 
—MILLER engineers, with 98 years of 
lighting specialization to their backs, 
will give you the most efficiently de- 
signed complete fluorescent lighting 
system, soundly constructed of the 
most practical materials available. 


If yours is a war plant, it’s ten to 
one you’re eligible for miller SO foot 
CANDLERS Or 100 FOOT CANDLERS for 
your production areas . . . MILLER 
troffers for your plant offices and 
drafting room. No matter what to- 
day’s conditions are, count on us to 
help you get better working daylight 
to speed your war effort ... if you 
act promptly. Wire today tor com- 
plete inlormation. (Representatives 
in principal cities.) 
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CELANESE 

CELLULOID 

CORPORATION 






CjxHfr 




AERO-QUALITY 
LUMARITH pfa&tki 


(CELLULOSE ACETATE) i 


THE SUPER-TOUGH 
TRANSPARENT PLASTIC 
FOR 

COCKPIT ENCLOSURES 
WINDSHIELDS 
CANOPIES 
PANELS 
PORTS 

MOLDED PARTS 
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CHAMBERS BURG 

(i(ovmii , ‘ 


t| 


O NE of the outstanding characteristics of the Chambers- 
burg CECOSTAMP is the remarkable ease with which 
the operator can control the flow. With a single pressure on the 
eatherweight" control lever the ram and die can be moved as 
pidly and with as much or as little pressure as the work re- 
quires. Three types of control are possible: 

I. For stampings that require highly skilled manipulations 
which must vary from light taps to heavy full force impacts, 
and with any desired rapidity, the hand lever gives full flexible 
control. The work may also be given a "squeeze" at any point 
in the forming operation. 

2. For stampings of a simpler nature a less skilled operator 
can follow instructions to limits set on the tool. Setup for length 
of stroke and intensity of blow are provided. 

For stampings which require repeated blows of a given 
intensity and rapidity for continuous forming, the controls may 
be adjusted for automatic operation leaving both hands free for 
feeding work into the machine. 


CfanmborNlMirg Engineering Co., rhnmbcrNburg. I»n. 
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There’s a challenge in that sign 


AS producers of Hycar, the All-American 
jLi. synthetic rubber, we believe signs like that 
above are a challenge— a challenge to our ability 
to develop and perfect superior synthetic rub- 
bers for every useful purpose. 


For the sign says, in effect, that brakes today 
are not to be trusted to hold back a heavy truck 
on hills; that they might overheat, fail and 


But what if a brake and clutch lining ma- 
terial were available that could take, say, a 100 
degree higher temperature and then disperse 
it faster than the best rubber compounds 


What if it also were immune to the dangerous 
effects of oil and grease; soft enough for smooth, 
velvet braking action, yet hard enough to stand 
great pressuresand still notdamage brakedrums? 


Today our time, our energies and vastly ex- 
panded plant are devoted to development and 
application of the special Hycar products 
needed by our war industries; Hycar products 
that resist oil and gasoline, abrasion, heat, 
aging and compression -set; Hycar products 
that make the finest tanks and hose, gaskets, 
seals, diaphragms and packing . . . and, for 
essential war uses, these very brake -linings. 

Tomorrow all this extra experience and 
special knowledge that we have gained today, 
will go into greatly improved products and 
methods — brake linings included — that will 
bring a higher degree of comfort, convenience 
and safety into the lives of all Americans. 


HYCAl 


^ Synthetic 


Rubber \ 


HYCAR CHEMICAL COMPANY • Akron, Ohio 
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Lowe Brothers 

WARTIME FINISHES for Industry 
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...for high-speed, high-quality aircraft welding 


Many manufacturers in the aircraft in- 
dustry are solving theirwelding problems 
with the aid of Airco Aircraft Welding 
Torches and Two-Stage Pressure Regu- 

Two styles of Airco torches are espe- 
cially designed for aircraft welding. 
Airco Style 9100 Torch is widely used 
for joining thin sections of metal — par- 
ticularly where it is difficult to gain ac- 
cess to the joint. A wide range of tip 
sizes, 00-6, are available with this torch 
to provide the correct size for various 
metal thicknesses. Each tip contains its 
own individual mixing head to assure 


the most accurate gas control for each 
size tip. 

When a thin metal part must be welded 
to a heavy one, Style 9903 is recom- 
mended. It is also excellent for joining 
two heavy sections. Style 9903 Torch 
is strong and of durable construction, 
yet surprisingly light. 

For maintaining the unfluctuating flows 
and pressures needed for the relatively 
small capacity welding tips employed in 
aircraft welding, Airco Two-Stage Regu- 
lators are particularly advantageous. 
They automatically maintain pressure 
and flow throughout the entire cylinder 
discharge. 




Ai 


r fl 


Reduction 

General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 


L PRINCIPAL CITIES 


) IDLE CYLINDERS ARE PRODUCTION SLACKERS: Keep 'em tolling fro* victory . 1 
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"ALL THE FACTS ABOUT 


Stainless Steel 

THAT ARE Certified TO PRINT !” 


You’ll find them in 
Allegheny Ludlum 
&&te S/teeZz 


There's more stainless being used these 
days than ever before: it's a vital alloy of 
wartime production. You may be fabri- 
cating one or more of the stainless grades 
for the first time. If so. you'll not want to 
waste valuable time learning their treat- 
ment. properties and handling. 

Allegheny Ludlum offers you authori- 
tative. certified Blue Sheets on all stainless 
steel grades. Each sheet contains clear, 
accurate data on analysis, and chemical 
and physical properties. Don't take the 
chance of wasting time or materials by 
guessing or rule-of-thumb figuring. 
Allegheny' Ludlum Stainless Steel Blue 
Sheets are yours for the asking. 


there’s a 

FOR EACH STAINLESS GRADE 



ALLEGHENY LUDLUM 

STEEL CORPORATION PITTSBURGH, PA. 

OIL-,,, S/ttlLr 


e Sheets (certified data) o 
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AAF Filters protect them from dust 


Dust is a major problem both in 
the manufacture and maintenance 
of our great air armada. The im- 
portant part which dust control 
plays in manufacture was soon dis- 
covered by airplane builders who 
turned to AAF engineers early in 
the war emergency to solve their 
dust problems. 

Following manufacture came main- 
tenance, which due to make-shift 
airport facilities necessary in com- 
bat zones, again found dust a seri- 
ous hazard. Engine performance 
records in Libya, Australia and 
elsewhere, made under actual fight- 
ing conditions, show that motors 


not protected by air filters, require 
overhauling and rebuilding after 
only 20 to 30 hours, due to the 
severe dust conditions. With AAF 
airplane engine filters, which re- 
move 90% to 99% of the dust which 
causes this excessive wear, the 
overhaul period can be increased to 
300 or 400 hours, thus saving valu- 
able replacement parts and reduc- 
ing oil and gas consumption. 

So — on the line — in production and 
in combat AAF filters protect our 

If you are confronted with a dust 
problem in your business — write us 
— we can help you too! 


| AMIRICAN AIR HlIER COMPANY, INC., 346 CIMIIAI HI.IOIIISVIIII.KV. 
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Famous AITICRICAn -FICHTtR 


r Uic 

HYDRON 

EXTRUDED 

TUBinC 

4n t/iei/t 


Hie 

HYDRON 

mETRLLIC 

BELLOWS 

InthfiX 
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J7FFRiWffRRF W/Tff OUR A/R CORPS K 


Flies the RACINE Utility Saw 



" STANDARD THE WORLD OVER " 




TOOL AND MACHINE COMPANY 

1763 Prospect St. Racine, Wis. 
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TO WIN THIS WAR, more 
and more billions are needed 
and needed fast — AT LEAST 
A BILLION DOLLARS A 
MONTH IN WAR BOND SALES 
ALONE! 

This means a minimum of 10 percent 
of the gross pay roll invested in War 
Bonds in every plant, office, firm, and 
factory in the land. 

Best and quickest way to raise this 
money — and at the same time to “brake” 
inflation— is by stepping up the Pay- 
Roll War Savings Plan, having every 
company offer every worker the chance 
to buy MORE BONDS. 

Truly, in this War of Survival, 
VICTORY BEGINS AT THE PAY 
WINDOW. 

If your firm has already installed the 


Pay-Roll War Savings Plan, now is the 

1. To secure wider employee par- 

2. To encourage employees to increase 
the amount oj their allotments for 
Bonds, to an average oj at least 10 
percent of earnings — because 
“token” payments will notw ' 




■e than "token’' 




If your firm has not already i 
the Pay-Roll War Savings Plai , 
the time to do so. For full details, plus 
samples of result-getting literature and 
promotional helps, write, wire, or 
phone: War Savings Staff, Section E, 
Treasury Department, 709 Twelfth 
Street NW., Washington, D. C. 


U. S. War Savings Bonds 


a contribution to America's all-out 

AVIATION 


1 No. WSS-BP-5 
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PREVENT BOTTLENECKS || 

AT POINTS OF FINAL ASSEMBLY || 


FOREDOM S MODEL 111 

FLEXIBLE SHAFT GRINDER KIT 

Industry's Versatile "First-Aid" Tool 



HUNDREDS OF USES WITH MODEL 111 





DON’T WISH YOU WERE AN 
AIRPLANE PILOT OR AN 
AVIATION MECHANIC 
come to 


SPOT MODEL 111 af CONVENIENT POINTS 


ABOUT YOUR PLANT 




Roosevelt 
Aviation School* 

AND LEARN TO BE ONE 


FALL CLASSES START 
SEPTEMBER 28, 1942 


AVIATION TRAINING AT ITS BEST 


ROOSEVELT AVIATION SCHOOL 

at Roosevelt Field, Mineola, Long Island, N. Y. 
Without obligating me, send details ot course checked: 

D COMMERCIAL PILOT C COMBINATION FLIGHT-MECHANIC 
□ PRIVATE PILOT □ MASTER AIRPLANE & ENGINE MECHANIC 
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a 75-ton kick 
in the panzers! 


Most Americans ® re is our heritage, be- 

ptoen. '» d W o , C b ™“ ° pioneer,. .» d ""'"' d 

»' “r’S.'St * — 

From the day w |' en * ics 0 f Grand Coulee, we 
news, to the colossal siai (ll0t no task is too 

hove’ become firm ’* ^ruVdon industry. 
gr ea. for our ^tSfied. A year before Pear. 

were moving earth laste : ect8 which since have 

before... in P rc P" a '' 0n J nd giant bridges look like 

made our skyscrapers ana s 

mere trial heats. caI1 ’, te ll it all • • • 

You know Partofthe,^ be , ween Christmases 

rime than elapses between crops frog ponds 

lards in operation >f a >.°"!, ^ at its height. 

ih,„lh, "B-lil, "' 8 '''"" „ r 00 „,„«.lio» P"- 
How were these 

formed? genius. Germany, in particu ar. 

We can t call it genius. |he entire Axis 

has many great engineering mi • ^ fast. 

is outstripped by ' our capaci y „ ,«// andespert- 

r, v 

Z long ago. Yet we ^ ^ „„ „/, know industry 

shipbuilding- Deep m 


L , „ r may be needed however impos- 

will meet whatever quoin 

sible that may seem now. shio vards are being 

k. Some of these cargo ships ^ whQ P knew nothing of 

w» b » sfJKii'iS "•‘•‘.“•sS 

the sea, but ooe rating complicated mac 

at designing and oper b ^ ord ; n ary Ameri- 

c jt r :£e e .|;:-n wh» r— * - 

► The first reason is ^V^^ctn^ru^on. With a 
agement and men of Am«* and stoop . s hould- 

slide rule in his ers becomes a high adventurer. 

H^isw^lhng to gamble ‘ ha ‘ *^ e ^“^"““he fourth 
his command can lick anything this siu 

i'“ 

gamble .he C °p combined canbO, m»'e h 

compressors, welders, mo and s tone. 

and moulding cart , w , ^ we jghing 75 tons 

The third reason « ”, . j* wr * . . . Amen 

„eeds a " 75-ton mtni at 'he » ^ ^ - 5W ,„ g . 

can labor takes to m ^'" f / versatiUty . The construction 
The fourth reason is efs at h igh speed . ■ • 

industry is used < ® ' “» 8 bulh railroads, cathedra s, 

in a hurry just ™ ea "* m ° re c f that good American 
more night work, and more 

ingenuity. mirac /* of war P r ° duc “°"~ 

In recognition oj " lio „ 0 f American man 

accomplished through the coop ,his advertise- 




The fifth reason is 
“mobilized information” 


JLhrough a distinctively American process, 
the Industrial Press, trial and error are reduced 
it minimum. Information on successful new 
techniques flows freely from job to job. 

If a factory in Kansas succeeds in laying the 
dust and stopping ruts in its parking lot, an 
engineer with the job of quick-surfacing a jungle 
airport reads how it was done in a construc- 
tion magazine. 

If a shipbuilder finds he can cut construc- 
tion time in half by building hulls upside down, 
other shipbuilders learn about it from their 
technical magazines. 

At McGraw-Hill atone 153 editors and 725 
field-correspondents are constantly combing con- 
struction as well as industrial jobs to find new and 
faster methods. This " know-how ” is then routed 
through industrial magazines to every industry 
where it can be helpful. 

fn addition to the editors, many industrial 
advertisers keep men in the construction field 
to watch the performance of their machines. 
Their reports are used in industrial advertising 
to show operators how to make machines do 


more work and last longer in these days of 
shortages of time and metal. 

. . . Now this advertisement contains a moral 
and "commercial.” The commercial objective 


s obvi 


i. The moral is this: 


Id 


► Let’s remember how well government,' 
management and labor are getting along to- 
gether in the face of visible peril. When the 
war is all over, we need have no fear of the 
invisible perils of peace, if we tackle our jobs 
in the same cooperative spirit. 

THE McGRAW-HILL NETWORK 

More than 1,000,000 of.the executives, designer 
and production men, who give America hi 

torial and advertising content of the 23 McGraw-Hill 
publications as a means of exchanging ideas. 

McGRAW-HILL BOOKS 

Publishers of technical, engineering and business 


McGRAW-HILL PUBLISHING COMPANY, INC. 

330 WEST 42nd STREET • NEW YORK 


THE McGRAW-HILL NETWORK OF INDUSTRIAL PUBLICATIONS 


American Machinist 
Aviation 

Bus Transportation 

Business Week 
Chemical & Metallurgical 
Engineering 


Coal Age 

Construction Methods 
Electrical Contracting 
Electrical Merchandising 
Electrical West 
Electrical World 


Electronics 

Engineering & Mining Journal 
E. & M. J. Metal and Mineral Markets 
Engineering News-Record 
Factory Management & Maintenance 
Food Industries 


Mill Supplies 
Power 

Product Engineei 
Textile World 
Transit Journal 
Wholesaler's Salt 




Just Published 

AIRCRAFT INSPECTION 


SURE PERFORMANCE 
UNDER FIRE 



By Ernest E. Wissman 
26S pages. 6 x 9. S9 illustrations, J 3.00 





Only the best goes into the fighters 
and bombers of the combat forces, for 
Victory depends on topnotch perform- 
ance. Quality is an asset — is demanded 
in every part — that's why many avia- 
tion designers use AMPCO METAL in 
aircraft construction. 

The first cost may be somewhat higher, 
fQr quality is not cheap — but the ulti- 
mate overall cost is always moderate. 
In Ampco Metal, designers get an alloy 
that gives dependable service, stands 
up in a pinch, resists wear and fatigue. 
It's the bronze for trustworthy per- 
formance. 

When you need a bronze for a vital 
part, test Ampco Metal under operating 
conditions. You'll find it more than 
meeting your expectations. Ask for free 
bulletin, "Ampco Metal in Aircraft." 

AMPCO METAL, INC. 
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NEW 

MICRO SWITCH ACTUATOR 

The Type "T”— for the Aircraft Industry 

Ih2i79!l 


a 


Designed for use with ^ 
the Army Air Corps 



Approved Type “R31” 
MICRO SWITCH 




AIRCRAFT 
INGINE DESIGN 







\Thete ate THOUSANDS' on l/ie umq, Udolph,- 
1 Uuwfo UkMACHMS UK£ m/s/ 

Ige 

9tl<tM GMHR fft/dfouiOc 


SSSSS1-" ^ " J 


GENERAL ENGINEERING COMPANY 
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I CHANGES MUST BE 

\SUICK... 


^ USE BW PRINTS! 

|Sl| products— of new designs to cut down 

' new war needs. And these days, espe- 
cially, Bruning Black and White 
(black line) prints can speed that work enormously! 

First of all, Bruning BW prints are made much more 
quickly than blue prints. They need no time-wasting 
washing and drying. They are ready for use immediately 
—when and where you want them. Secondly, BW prints, 
with their white backgrounds, make notations and 
changes easy to see— avoid confusion and mistakes. And 
third, BW prints can be produced in large volume with 
a single operator— instead of the two or three men that 
blue printing requires. 

Get ALL the facts about the Bruning BW process— and 
about the BW printing and developing equipment that 
can make the wheels hum faster in YOUR plant! Write 
for free booklet. Charles Bruning Company, Inc. 

■■vniNe 

Sftnce 1897 






! 


NEW YORK • CHICAGO • LOS ANGELES 
Branches in 14 Principal Cities 

SPEEDS— SIMPLIFIES— AND PROTECTS A NATION'S DRAFTING 


ELE 
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REDUCE NOISE °nd 


THESE IV POINTS WIN 

ENGINEERING ACCLAIM 


ELECTRIC 

AVIATION RELAYS 


Engineers study the effect of noise upon the nervous 
system of fighting men, and sound-proof airplanes ac- 
cordingly with “K” Felt. Giant multi-engined bombers 
are as quiet as any luxurious transport. “K” Felt inter- 
lining makes it possible to maintain a cabin tempera- 
ture of 60 degrees above zero when it is 60 below zero 
in the stratosphere outside. 

Delicate instruments are protected by “K” Felt to 
insure accurate operation under extremes of tempera- 
ture. and to protect them f rom vibration. Flame-proofed 
and moisture-proofed, “K” Felt is the lightest insula- 
tion known. Its normal moisture content is 4%, and it 
does not “grow” in weight. Installation is speedy and 
permanent. “K” Felt meets all the points of the impor- 
tant Air Corps Specification No. 16098. 

Many other Felts, made to S.A.E. standards contrib- 
ute to greater efficiency, such as oil retainers at fric- 
tion points, oil breather intakes, and in the air con- 
ditioning systems, for vibration dampening pails for 
engine cowlings, and between gas tanks and supporting 
straps, and for chafing strips. 

Reasonably prompt deliveries can be made. 

Write for Data Sheet No. 3. “ ‘K’ Felt." 


AmericanFdt 

Company 



Producers ol finest quality parts tor Oil Retainers, Wicks. Grease Retainers. Dust 
Excluders. Gaskets, Packing Felts, Vibration Isolating Felts and Insulating Felts 







10. Adjustable or fix! 


TTACH point is an important 
A- 1 reason why Automatic Elec- 
tric Aviation Relays are the 
choice of engineers for the na- 
tion's leading makers of aircraft 
and aircraft accessories. Both in 
the air and on the ground, these 
relays have proved to be insur- 
ance against failure, providing 
absolute dependability and long 
life under severe conditions. 

The relay shown above is the 
Type 18, which heads a long 
list of Automatic Electric relays 
now “in active service” in a 
wide variety of aircraft appli- 
cations. 

There's an Automatic Electric 

matter what your require- 
ments may be. Our new Catalog 
407 1-C shows the complete 
range of Automatic Electric re- 
lays and other electric control 
apparatus. 

Write today for your copy. 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 W. Van Buten Street, Chicago, III. 

■inirmnaiiimiTi 

RELAY MAKERS SINCE 1898 
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For better, faster 

NAVIGATION 

all along 

each production line 


Plane builders and motor manufacturers can plot 
a straighter, swifter course in production, on the 
basts of up-to-the-minute records supplied by 
Veeder-Root Devices on each machine and process 
in the plant. These accurate devices point out any 
deviation from top operating efficiency, and pre- 
vent the errors and delays that creep in with guess- 
work and uncertainty. They are easy to install on 
any machine, for counting electrically or me- 
chanically in terms of turns, strokes, pieces, trips, 
flashes or any other units desired Find out .how 
much straighter you can navigate production with 
the hell) of Veeder-Root facts-in-figures. Write. 


High Speed Reset Counter 

winders, fust automatiesand 
other high speed machines. 


VEEDER-ROOT 

Counting and Computing Devices 


How to install and overhaul 
ALL TYPES OF AIRPLANE 
ENGINES and 
ACCESSORIES 


authoritative manual lor those 
concerned wiih aircraft mainle- 

detailed working knowledge ot 

ies. Its 20 sections present a 
wealth ol practical information 

details of all types ol engines 

wires, in a fully-illustrated, easy. 

are the lads and figures in usable and dependable 
by Fred Colvin, one ol the country's leading writei 
technical books, and based largely 


Aircraft Handbook 



By FRED H. COLVIN, Edit 
Machinist. Revised Fifth 

ONSULT Colvin's Handbook 

assembling them, caring lor anc 
everything necessary to the inle 
servicing, and repair work. CF 
accepted pracilce. as reflecled l 
The Handbook covers all types 


Emeritus. American 
ditien, 782 pages, 
tables. SS.00 

imils ot wear, electrical and 

adjusting their parts, elc. — 
nt performance ol inspecting. 
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As specialists in the machining of aircraft en- 
gine parts to the precision tolerances required 
in this exacting class of work, our shop is 
equipped to perform machining operations 
of the most delicate character. If vou have a 
problem of this nature, we shall be' glad to as- 
sist you to the limit of our shop's capacity. 
• Write Us Concerning Your Requirements! 

THE 

Govro-nelson 

COMPANY 

1931 Antoinette Detroit, Mich. 




JUSTRITE 

SAFETY FILLING CAN 

Don't risk a tire— use this solo, sensible 
container lor pouring 'flammable liquids into fuvi muse, 

No spilling— no splashing— no waste. Air vent assures steady, 
even How without back pressure. Body of 24 gauge steel 
double seamed and soldered. Malleable filings. Baked 
enamel finish. Made in 4 sizes, 5 to 20 qts. Approved and 
listed by Underwriters' Labs., Inc. Approved by Associated 
Factory Mutual Fire Ins. Co. 


Q 


JUSTRITE 


Twin-Bulb ELECTRIC LANTERN 


€5 






IIICTDITC MANUFACTURING COMPANY 
llUd I 111 I EL 2090 N. Southport Ave., Chicago, III. 


MOVING? 

Redeeming your copy of Aviation from your 
old post office costs money . . . and it's a 
nuisance. 

A copy of Aviation stranded where you used 
to live is no help to you on your job to-day. 
And the copy that's delayed is always the one 
you particularly want. 

So, if you're going to change your address 
make sure Aviation comes to you on time. Just 
fill out the coupon and forward it to us. 

CIRCULATION DEPARTMENT 
AVIATION 

330 W. 42nd St., New York, N. Y. 

PLEASE CHANGE MY ADDRESS 


OLD ADDRESS. . 


NEW ADDRESS 


COMPANY TITLE 
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News bulletins following the Tokio raid indicated major 
objectives achieved, and no planes lost. 

V- V V ... 

No engines missing, either, when major objectives are ac- 
complished. Bendix -Scintilla Aircraft Magnetos, Spark Plugs 
and Ignition Switches are designed to fly with the world's 
best pilots, in the world's best airplanes. And they are built 
by craftsmen proud of increasing output without the slightest 
compromise with precision or quality. 

SCINTILLA MACNETO DIVISION; BENDIX AVIATION CORP. 


NO 

OBJECTIVES 
MISSED... . 


IN FUSE CLI P 

FATIGUE 

RESISTANCE 

Now Available In 

LITTELFUSE 



BERYLLIUM COPPER FUSE CLIPS E 

They withstand severest, longest vibration sever. etreliei? Sorine 
— show greater tensile strength, and re- 
sistance to heat and corrosion. Three times the grip of best phos- 
phor bronze! 
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WHISTLER 

Adjustable Perforating Dies 

CAN BE CHANGED AT WILL 
WITHOUT ADDITIONAL DIE EXPENSE 


OPERATES LIKE ANY 
SINGLE PURPOSE DIE 


The Perfect "Set-up" for 

PRECISION 
PERFORATING 

days and weeks of single pur- 
pose die making. Whistler 
Adjustable Dies are ready to 

lion — absolutely accurate on 
short or long runs. 

— !&■ to 1 H'- Larger sires on 
order. Minimum perforating 
centers of J-'g'. Self cleaning. 
In use by country's largest 
manufacturers. 

1 S. B. WHISTLER 

POTT Handy catalos.illustratin* a r a M C i ki r 

* KLL.od^Mpi.inias Whi'lder Ot 3 UN 3, INL. 



ANY SHAPE- ANY MATERIAL 

COMPLETE FACILITIES 
'Forge Ahead With Forgings 
J.H. WILLIAMS &C0. 


Prepare noui ^ 
for*P lac€ ' nAvia+ ' 0n 


Afkpueltt/ 27'ntmtt/u' 

AERONAUTICAL ENGINEERING 


lor the aeronautical engineer. Now’s the time to ACT. 
Prepare at Tri-State. Bachelor oi Science degree conferred 


SPECIALIZED COURSES geared to war needs. Approved by 
Civil Aeronautics Administration lor primary and second- 
ary flight training. 


IN DEMAND. Tri-State graduates hold important positions in 
industry and with the Government. Students from 48 
’ 9 and many ioreign countries. Enter Sep- 
ser. January. March, June. 



When you zoant Mvil 

If you want competent and efficient executives 
or assistants, experienced in the field served by 

and most progressive men in the industry 
among the readers of this paper. You can 
get their attention through a Position Vacant 
advertisement in the next issue, or possibly 
find the man you wont now among the Position 

AVIATION’S MARKET PLACE 
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THE KILGORE MFC. C0„ Gdtf, Qltia 
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If there is anything you want— 

or something you don't want that other readers 
of this paper can supply — or use — advertise it ir 


Aviation's Market Place 


AVIATION "CLASSIFIED" 


Where To Buy 

NEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPPLIES 


t B ALIEN CO . I 


»T I TANINE» 

TITANINE INC. UNION, N. J. 



WOMEN PLANT WORKERS 
REQUIRE A DIFFERENT 
KIND OF HAND SOAP! 



PAX 


“V« Priority" 

SILOY SODER 


L. B. ALLEN CO.. Inc. 



ENGRAVING. 

ACID ETCHING. 
ELECTRIC MARKING 
... All three with one 
machine . . . the PANTO 

COMPACT pPKllion^bpnch-tyj)* panls- 

H. P. PREIS ENGRAVING MACHINE CO. 
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CLASSIFIED ADVERTISING 


Aviation s 

Market sac* Place 

CLASSIFIED " " ® ADVERTISING 

RATES: UNDISPLAYED, 10 cents a word, minimum $2.50. DISPLAYED, $7.25 per inch. Contract rates on request. 


AERONCA ^941 Cl 


AERONCA 40-1937. ^ExceUent condition. 


. Licensed October '4^ 




AVIATION "Classified" — July 1942 

Undit played adt offering only OXE make of plane 
under "USED FLAXES — General" and art aunt- 

dtiplayed adr ttteptiag Ibate relating lo employ 






ERCOUPE Continental A 
S1750.6o. B Ne'ver^darnaged 


LUSCOMBE SILVAIRE: Continental 
Freedman^-Burnham ^prop. y f Q U a * j o n ° Ti'g Ml ’ 

eluded. Always^hangared.^ 


E LUSCOMBE Phantom. 1 




Co., Municipal Airport, Fort V 




1941 PIPER COUPE: ' prlvate|y owne 
l?ke *new, *il,8o6. N. R. Washburn, P 


ks. adjustable seats: eng 
$2$75. L ‘ Aircraft Sales Co., Municipal A 


INDEX 


Aircraft Batteries 


Fimebee . 
Miscellaneous 


Sales and 8rrv.ee. 

Schools..-?. 9. 10. 11. 13. If. II 

sl'KCIAL SERVICES 

EMPLOYMENT 

BUSINESS OPPORTUNITIES 
PROFESSIONAL SERVICES . 


‘adlo. Always privately 
. Always hangared. c ’- 


Engines & Paris 


Equipment & Products 


AIRCRAFT BATTERIES, 


. ' Bowers Battery Mfg. 


Miscellaneous 


Lycoming Master F 
springs aircraft nuti 


i GEAR. ^J2 Cub^NI 

iw.°Scintilla Magni 
r Lycoming R 680. 


^ bearing^ BG 
**pittsburgh. 


’s long vlsored flying cap. 
Made of Army Crammer- 

the "original" flier’s cap 




WHOLESALE PRICES: New tires. Spe- 

ials, non-skid, 6.00x6 smooth 7.00x4. 8.00x4. 
j-ply $8.75, 4 - ply $10.75, ^tubes |L25 ’ nn.5. 


Services & Instruction 


•HANDBOOK C p 


AERONAUTICS” 




9 cylinder Lycoming ^ engine 


slightly damaged, complete w 


“R ADI OTEL^EPHON ELOPER A TO FU8 A IO/J 
class). Plecessary CPT X ■ C . . A ^^n s tr u - 

"PILOT LOG BOOKS." new h.p., XC, day, 
night, instrument spaces. Pocket size. 50e, 
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AVIATION S MARKET PLACE 


I American School ol Aircraft Instiumenu 
1 Curtiss Wright Trrh lest 

I Indiana Technical CoIIcrc 
) Jaroel Cable Splirina Id* Co.. 1 
I Lancaster. All-vine dr Rommel 


I Philadelphia Rust Proof Co 


I Tri-State Colleite . 


Employment 


Positions Vacant 


.... .o consider applies....^ ..... 

APPROVED | SCHOOL In^Midwest desires 

yr"’p 74l' r . enc V*" d -™*P. ,h -°' !"• flr 


Employment 


Positions Vacant 


AVIATION G 


□ INSTRUCTORS, pi 
s men.jieeded^to^tes . ^ 




AVIATION APPLICATION ENGINEERS. 
Army Engineers. _ Adapting automatic ct 


Position Wanted 


EXPERIENCED TEACHER, male, u 
etlon, flkie a^PIper Cub, wan 







ENGINEERS AND 
LAYOUT DRAFTSMEN 

Wanted for Aircraft De- 
sign Work. Excellent Op- 
portunities, Openings for 
Both Men and Women. If 
not Employed in Defense 
Activities, 

McDonnell t 

Lambert Field, St. 


Don't forget the 

BOX NUMBER 




aircraft tuorrre Powca asaiysi -lu.t | 

j 

PRATT & WHITNEY AIRCRAFT 

East Hartford, Connecticut 


WANTED 

Aeronautical Engineer 


rganization In South. Experience 
in wood or plywood desirable, but 
not absolutely essential. Give ex- 
perience, qualifications and salary 
expected in first letter. Write 
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AVIATION'S MARKET PLACE 


AIRCRAFT 

TUBING 

RIVETS 

SPRUCE 

HARDWARE 

INSTRUMENTS 


K All l. OK' 


America's Leading Manufacturers 

Appoint 

SNYDER AIRCRAFT CORF. 

for Their Authorized Sales and Service Representative 





s t k 

* STANDARD AIRCRAFT EQUIPMENT COMPANY 

w. y. ®^l2!a22l_ 



a sust e xt.s ssft 


AVIATION SCHOOLS 


Aviation Schools 

Aeronautical Engineering — Ground — Mechanics 
Flying — Instrument 


When you 

WANT or OFFER 

EMPLOYMENT 

EQUIPMENT 

PRODUCTS 
to Manufacture 
CAPITAL 

FACTORY SITES, etc. 

Use the 
SEARCHLIGHT 
SECTIONS of 

♦he following McGraw-Hill Pub- 
lications to contact manage- 
ment, sales, engineering and 
operating executives in the in- 
dustries they serve: 



" SEARCHLIGHT " is 
LOW-COST 
NATIONAL 
Classified Advertising 







How to save time 
by doing more reading 


That is a profitable paradox for you. More true today than perhaps 
ever before. For here in the pages of this publication are packed many 
helpful ideas . . . considerable useful information. Much of it, in 
fact, available from no other source. 

And we most emphatically mean to include the advertising pages, 
as well as the editorial pages. 

Just one new idea gleaned from these pages ... a method for doing 
something better or faster or easier or at lower cost, may alone save 
you far more than a year's reading-hours invested in this and other 
worthwhile business papers. 

Many people have found this a fact . . . not only once, but time 
and time again. That’s significant . . . with time so precious today. 


Good advertising speeds information from 
those who have it . . . to those who need it. 


McGraw-Hill Publishing Company, Inc. 

330 West 42nd Street New York 


This Free Booklet 
May Help You Now 


McGraw-Hill Publications covering many brand 

cturing, digineering design and heavy constructic 
'■'mi readers are finding them constantly helpful 
todafs vital work in the army of production. P 
id helpful to yt 


tied booklet. 


icribing e 
. . . this 




offers 


Wonderful, if true! With production facilities in 
this field strained to the utmost, a new, practically 
couched source that can really deliver — and 
pass inspection standards established for the finest 
precision instruments — is a find you can be 
proud of. 

Well, here it is — a plant that has built these 
motors since 1926 to meet the especially tough 
requirements of its own motor-driven products, 
and today is ready for all-out war production 
without extensive retooling. 

Our engineering department is qualified to design 
motors to meet your specifications as to dimen- 
sions, output, and other characteristics. 

Probably you have never heard of us (although 
we arc recognized as the leaders in our regular 
field of civilian manufacture) ... so let’s get 
acquainted — by telephone, if you are in a hurry 
— and then let us supply you with ample evidence 
that we can make good on our promises. 

We are well-equipped and well-manned, but our 
capacity is limited. Better put in that call now. 
JOHN OSTER MFG. CO., Bac/.., Vi,. 


AVIATION, July, 1942 



The Lightest Structural Metal . . . One-third Lighter Than Ang Other in Common Use 








R ECOGNIZED for its outstanding perform- 
ance, this newest version of the Curtiss 
Fighter is a product of more than 35 years of 
aeronautical research and development. 
Since the days of the Wright brothers at 
Kittyhawk, the Curtiss -Wright Corporation 
has initiated and produced, in addition to 
aircraft engines and propellers, many 


new and outstanding types of military and 
commercial aircraft. 

As manufacturers of Aircraft Accesso- 
ries, Eclipse Aviation — through increased 
manufacturing facilities — continues to pro- 
vide an ever-increasing flow of vital elec- 
trical and mechanical components to equip 
the fighting planes of the United Nations. 


Eclipse Products used by Curtiss - Wright Corporation 

Hand and Electric Inertia Starters, Direct Cranking Electric Starters, Battery Booster Coils, Solenoid Engaging Devices, 
Solenoid Starting Relays, Starter Energizers, Engine Driven Generators, Control Boxes, Voltage Booster Dynamotors, 
Air Check Valves, Oil Separators, De-Icer Distributing Valves, Air Pressure Relief Valves, Suction Regulating Valves, 
Reverse Current Cutouts, Ammunition Rounds Indicators, Motor Driven Hydraulic Pumps, Propeller Anti-Icer Pumps, 
Vacuum Instrument PumpB and Electric Propeller Governor Controls. 

ECLIPSE AVIATION 

DIVISION OF BENDIX AVIATION CORPORATION 
BENDIX, NEW JERSEY, U. S. A. 


Toz < DefiwdcM, Op£/uzZooMs itpaysto 


D 1942, Bendix Aviation Corp. 
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